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Name  of  Species. 


FormatioD. 


I 


Locmlity. 


Pholat  altior.    PL  xt.  f.  1 

Pleurotoma  knigata,     PI.  xx.  f.  28. .. 

denudato.    PI.  xx.  f.29 , 

Scalaria  tfnera,     PI.  xx.  f.  24 , 

Scaphites  HilUii.    Woodcut , 

Gigas.    Woodcut 


Spirifer,  distoitiont  in,  from  slaty  clea- 
vage.    Woodcut 
Keilhavii.    Woodcut,    Part  11. 


p.  55. 


Turritella  biearinata.    PI.  xx.  f.  25. . . . 

(Proto,  Def.)  tmUabUU.     PI.  xx. 

f.  26. 
Valuta  apoliaia.    PLxx.  f.  32 


••••■••• 


Likbon.. 
Littbon .. 


Tertiary 

Tertiary 

Tertiary 

Tertian- I  Lisbon  ... 

L.  (ireenHaimt   ...'  Athertield 
L.  GreeiiMaiid   ...!  Atherfleld 


Carbouifen>us  . . .  Hear  Island. 


Tertiary Li!»bon 

Tertiar}'  Lisbon 


417 
4tl 
421 
420 
303 
303 
78 


421 
421 


Tertiarv '  Lisbon 


Crustacea.     (2.) 

Trinucleus  omatus.    Woodcut,  f.  1,  2.1  L.  Silurian 
fiinbriatus.    Woodcut,  f.  3 |  L.  Silurian 

FiRHBS.      (5.) 


England I  252 

EngUnd  |  252 


Dictyopyge  macrura.  Pl-viii.,  PI.  ix.  f.  1 . 
Edaphodon.    PL  xiii.  f.  2,  3 ;  woodcut, 

p.  353. 
Ischyodus.     PL  xiiL  f.  1,  4 


Passalodon,  a  portion  of  Edapbodon. 

Woodcut. 
Teiragonolepu,    PI.  ix.  f.  2 


Oolite   

Cretaceous;  Ter- 
tiary. 

Lias  to  Chalk- 
marl. 


Oolite 


irginia 

England;  Switi- 

eriand. 
England;  France 


Virginia 


275 
351 

351 

353 

277 


RsmLiA. 
RanapiuWa,    Woodcuts  I I  Bombay |  224 


Mammalia. 

Galecynus  oeningensis,  jaws  and  teeth,'  Tertiary 
f.  I,  2.  p.  55.     Bones  of  foot,  f.  3. 
p.  57.    Caudal  vertebne,  f.  5.  p.  58. 
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11  ANNIVBR8ARY  MISTING. 

themselves  of  the  works  contained  in  the  Society's  Library,  will  be 
considered  as  a  sufficient  compensation  for  the  expense  incurred, 
which,  from  the  uncertain  and  peculiar  nature  of  tlie  work,  has,  as 
they  have  already  obsen'ed,  exceeded  the  estimated  sum. 

llie  Council  tdso  have  to  announce  that  they  have  found  it  neces- 
sary' to  revise  the  rules  and  regulations  respecting  the  borrowing  of 
books  from  the  Library,  lliey  trust  that  a  perusal  of  these  regula- 
tions, inserted  in  every  volume  of  the  Library,  will  convince  the  So- 
ciety that  they  have  been  framed  with  a  view  to  suit  the  convenience 
of,  and  aflPord  every  facility  to  readers  desirous  of  consulting  and 
of  borrowing  works  from  the  Librar}*,  while  at  the  same  time  the 
Council  have  endeavoured  not  to  overlook  the  duty  imposed  upon 
them  of  providing  for  the  due  preser\'ation  of  the  property  of  the  So- 
ciety. 

lliey  have  much  satisfaction  in  announcing,  that,  in  consequence 
of  duplicate  copies  of  the  following  works  having  been  presented  to 
the  Library  by  the  following  Members,  viz. 
Agassiz's  Poissons  Fossiles,  by  Mr.  Homer ; 
Sowerby's  Mineral  Conchology,  by  Mr.  Greenough ; 
Goldfuss's  Petrefacta  Germanise,  by  Mr.  Greenough ; 
Lindlcy's  Fossil  Flora,  by  Mr.  Bowerbank ; 
Cuvier's  Ossemens  Fossiles,  by  Sir  R.  Murchison  ; 
De  Koninck's  Animaux  Fossiles,  by  Mr.  D.  Shnr|)e ; 
D'Orbigny's  Palaeontologie  Fran^aise,  by  Mr.  Moore ; 
there  will  now  be  one  copy  constantly  in  the  Library,  while  another 
will  be  allowed  to  circulate  among  the  Members. 

The  Council  have  to  announce  the  completion  of  the  second  rolume 
of  the  Quarterly  Journal  of  the  Geological  Society,  and  the  publioa^ 
tion  of  the  first  part  of  Vol.  III.,  in  conformity  with  a  resolution  of 
the  Council  of  the  2nd  Dec.  1846,  that  the  publication  of  the  Journal 
should  be  continued  for  another  year  on  the  same  plan,  terms  and 
conditions  as  during  the  past  year ;  for  altliough  the  Council  confix 
dently  hope  that  this  form  of  publication  will  be  continued,  they 
have  not  considered  it  desirable  to  decide  on  its  publication  exc«|it 
from  year  to  year ;  they  are  unwilling  to  dismiss  this  subject  with- 
out expressing  their  regret  that  so  many  of  the  Members  of  the  6o» 
ciety  do  not  take  the  Journal,  as  in  consequence  of  the  sale  beltiff 
limited  their  means  of  publishing  the  Transactions  are  materiallj 
crip])led.  The  Index  to  Vol.  IV.  of  the  Proceedings  has  also  been 
published. 

'i1ie  C'Ouncil  have  also  to  announce  the  publication  of  the  thini 
part  of  Vol.  VII.  of  the  Transactions;  and  with  reference  to  the 
heavy  amount  of  stock  of  former  volumes  on  hand,  they  have  re* 
solved,  in  order  to  promote  its  sale,  that  the  parts  published  previoui 
to  June  1840  (viz.  Vol.  II.  pt.  2,  to  Vol.  V.  pt.  3  inclusive)  shall* 
after  reserving  fifty  copies  in  the  hands  of  tlie  Society,  be  offered  to 
the  Fellows  and  the  public  at  one-half  of  the  present  prices  resi>ect- 
ively.  'iliey  trust  that  the  effect  of  this  measure  will  be  to  diaae* 
niinate  the  contents  of  tliese  volumes  more  widely,  and  to  give  i 
greater  stimulus  to  the  pursuit  of  geological  investigations. 


VI  AMimrsmtABT  Masfive. 

General  StaiemmU  mi&mUmy  of  ik9  AiierMiim  m  tki  Number  9f 
Felhwt,  Honormy  AfmAfft,  SfC*  ai  the  dote  of  the  peare  1845  mid 
1846. 

Number  of  Ck)mpoimden,  Resideiitt  and  Noii*iwdaUs» 

December  31,  1845    810 

^(/(/,  FeUows  decteddoringfonnerl  Residents. . ..   2 
years,  and  paid  in  1846    . . . .  j  Non-residents.  1 

—  3 
Fellows  elected,  and  paid,  daring  1  ResidAnts. ...    17 

1846    , J  Non-residents.  12 

—39 
-^         32 

849 

Deduct,  Componnder  deceased  1 

Residents  „        9 

Non-residents      „        6 

Resigned    IS    - 

—    29 

Total  number  of  Fellows,  Slst  Dec.  1846,  as  above. .    820 

dumber  of  Honorary  Memben,  Forngn  Members,  andl      «• 

Personages  of  Royal  Blood,  December  31,  1845. . . .  j      '^ 

Add,  Foreign  Member  elected  in  1846 1 


Totsl  as  above    74 


Number  ofFeUowe  liable  to  Annual  Omtrtbutum  ai  the  cloee  of  1846, 

wUh  the  Alteraiiont  durmg  the  year. 

Number  at  the  dose  of  1845 ^ 250 

Add,  Elected  in  former  years,  and  jmid  in  1846    2 

Elected  and  paid,  daring  1846 17 

Non-residents  who  becune  Residents 10 

"279 

Deduct,  Deceased 2 

Resigned , 13 

Compounded    , « , ,       6 

Becaine  Non-resident  .  • . .  • 5 

—    86 

Total  as  above  253 
Dbcbasbd  Fsllows. 

Compounder  (1). 
Charles  Worthington,  Esq. 

Reeidente  (2). 
John  Bostock,  M.D.  |  Sir  J.  S.  Sebright,  Bart 

Non-residents  (6). 
John  Cole,  MJ).  ^       John  Norris,  Esq. 

Rev.  Richard  Hennah.       F       The  Dean  of  Windsor. 
Charles  T.  Kaye,  Esq.       |  Thomas  Winter,  Esq. 
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via  ANNIVXMAET  MIBTIKG. 

Specimens  of  Crinoidal  remains ;  presented  by  the  Earl  of  Ennia- 
killen,  F.G.S. 

Spiral  appendages  of  a  Spirifer  in  Chert,  from  Ashford ;  presented 
by  James  Tennant,  Esq.,  F.O.S. 

Pecten  and  Pentaerinites  in  Sandstone ;  presented  by  W.  Richardson, 
Esq..  F.G.S. 

S])ecimens  of  Hastings  Sand  from  near  Tunbridge ;  presented  by 
Messrs.  Prestwich  and  Morris,  Fs.G.S. 

Sj)ecimens  of  Unio  from  the  Iron  Mines  of  Caermarthenshire ;  pre- 
sented by  W.  L.  Wrey,  Esq.,  F.G.S. 

Cast  of  Head  and  Paddle  of  a  new  species  of  Piesioiaurut ;  presented 
by  S.  Stutchbury,  Esq.,  F.G.S. 

Foreign  Specimens, 

Specimens  of  Copper  Ores  from  South  Australia ;  presented  by  F.  S. 

Dutton,  Esq. 
A  scries  of  Fossils  from  the  Nummulite  Limestone  of  India,  and 

Fossil  bones,  &c.  of  Ruminants  from  Scinde ;  presented  by  Capt. 

Vicary  and  General  Sir  C.  Napier. 
A  portion  of  an  Elephant's  tooth  from  the  Island  of  Gozo ;  presented 

by  Jas.  Smith,  Esq.,  F.G.S. 
Lcpteena  euglypha,  from  the  Mendip  Hills,  and  a  Fossil  Conus  from 

Malta ;  presented  by  A.  Majendie,  Esq.,  F.G.S. 
Coal  from  Formosa;  presented  by  Sir  G.  Staunton,  Bart.,  F.G.S. 
Specimens  of  Rocks  of  Round  Island  and  Serpent's  Island,  north  of 

the  Mauritius;  presented  by  Capt.  Beaufort,  R.N.,  Hon.  Mem. 

G.S. 
Collection  of  Upper  Silurian  Fossils  from  Gothland,  and  Liower  Silu- 
rian Fossils  from  Scania,  6ic. ;  presented  by  Sir  R.  I.  Murchison, 

V.P.G.S. 
Sigillaria  from  the  Coal  Measures  of  South  Joggins,  Nova  Scotia ; 

presented  by  Charles  Lyell,  Esq.,  F.G.S. 
Collection  of  Fossils  and  Rocks  from  South  Australia  and  Van  Die- 
men's  Land ;  presented  by  J.  B.  Jukes,  Esq.,  F.G.S. 
Collection  of  Tertiary  Fossils  from  Koomie,  Smyrna,  Samos,  &c. ; 

presented  by  Lieut  T.  A.  B.  Spratt,  R.N.,  F.G.S. 
Fossil  Frogs  from  the  neighbourhood  of  Bombay ;  presented  by  G. 

Clarke,  Esq. 
Fucoids  in  Quartzose  Sandstone,  Table  Mountain,  Cape  of  Good 

Hope ;  presented  by  Mr.  Geddes  Bain. 
Si)ecimens  of  Fish  and  Crustaceans  from  Juni  Bay,  Mount  Lebanon, 

and  Fossils  and  Minerals  from  the  Dead  Sea ;  presented  by  Capt. 

Newbold,  R.N. 
Silicified  Ostrea  and  Wood,  and  Minerals  from  Georgia ;  presented 

by  George  White,  Esq. 


Cast  of  Skull  of  Sivatherimn  Perimense,  from  Perim  Island ;  presented 
by  A.  Bettington,  Esq.,  F.G.S. 


AvviTSBiAftT  manva. 


Beaufort,  Cqit  ILN^  Hon.  Mem. 
G.S. 

Bettington.  A.,  £«q,.  F.O,8f 

Binney,  £.  W.,  Etq. 

Bowerbwuk.  James.  Eaq«,  F,O.S. 

British  AaBooiatum  for  the  Ad- 
vancement of  Science. 

Calcutta  JoumaL  Editan  of« 
CatuUo.  Prof.  T.  A. 
Chemi^  Soewty  of  homiiom. 
Clarke,  Q.,  Biq. 
Colhy,  Major-OeB.»  F.0.& 
Cumnung,  Rer.  J.«  F.Q.S. 

Dana,  J.  D.,  Esq* 

D'Aoust,  M.  V, 

Darwin,  Charlei,  Eaq.,  F.Q.S. 

Daubeny,  Ftof..  M.D..  F.O.S. 

De  Konindc,  M.  L. 

De  la  Beohe,  Sir  H.  T.,  For.  See. 

G,S. 
D'Orbigny,  M.  Alcide»  For.  Mem. 

G.S. 
Dunker,  D.  W. 
Dutton,  F.  S,«  Bsq. 

Enniskillen,  Earl  of.  F.G.S. 

Faraday,  Michael,  Esq.,  F.G.S. 
Forbes,  Prof:  E.,  F.G.S. 

Geneva  Society  of  Nat  Hiat« 
G^logical  and  Polyteduuc  So- 

ciety  of  tiie  West  Riding  of 

Yorkshire. 
Geological  Society  of  France. 
Gilliss,  lient.  J.  M. 
Grantham,  R.  B.,  Esq.,  F.G.S. 
Greenough,  G.  B.,  Esq.,  F.G.S. 
Grey,  Ri^t  Hon.  Earl. 
Griffith,  Richard,  Esq.,  F.O.S. 
Gumprecht»  Dr.  T.  B. 

Hausnuum,  Fhif.  J.  F.  L.,  For. 

Mem.  G.S. 
Hennah,  Rev.  W.  V. 
Homer,  L.,  Esq.,  Pres.  G.S. 

Institution  of  CivQ  ED|;inoers, 


Iielaodt  Lord  lieufteiiaiit  oL 
Jobert,  M.  A.  0. 
Johnson,  A.  Km  Baqu.  F«0  A 
Jukes,  J.  B..  Esq,»  F.O.8. 

Kelaart,  E.  F..  M,D..  F.QJk 
Kutofgat  Dr.  S« 

Lee.  John,  UJD..  F.O.S. 

Lee,  H.  M..  Esq. 

Leeds  FhQosophioal  Soeisty. 

Linnwan  Sodety. 

Logan,  W.  E.,  Esq.,  F.O.& 

Ltmdon  Oeokgical  jooraalt  SdU 

tor  of  the. 
London  Institation. 
Lydl.  Chariss.  Esq.,  F.O,8. 

Mi^endifli  A.,  Esq.,  F.03. 
Mantel],  O.  A.,  LL.D«,  F«GUk 
Midielin,  H.,  Esq. 
Miorasoopioal  Sodety, 

Modena  Society* 
Morris,  John,  Esq.,  F.G.8. 
Moore,  J.  C.  Esq.,  Sec.  O.S. 
Mdllar,  Herr  John. 
Murehison,  Sir  R.  h,  F.QS. 

Napier,  Gen.  Sir  C. 

Newbold,  Ciq»t 

New  York  Lycenm  of  Nat,  HisC*. 
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Orlebar,  A.  B.,  Esq. 

Fhiladdphia  Academy  of  Natafsl 
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AVWrrXEBABT  MXITINO. 


After  the  Ballotmg  CHuses  had  been  duly  closed,  and  the  lists  ex- 
amined by  the  Scrutineen,  the  following  gentlemen  were  declared 
to  have  been  duly  elected  the  Officers  and  Council  for  the  ensuing 
year: — 

OFFICERS. 


PEESIDENT. 
Sir  H.  T.  De  la  Beche,  F.KS.  and  L.S. 

riCS^PRESIDBNTS. 

Sir  P.  G.  Egerton,  Bart,  M.P.,  F.R.S. 
Charles  Lyell,  jun.,  Esq.,  F.R.S.  and  L.S. 
Prof.  Owen.  F.R.S.  and  L.S. 
Rev.  Prof.  Sedgwick.  F.R.S. 

SBCRBTARIBS. 

William  John  Hamilton,  Esq.,  M.P. 
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s^ftr  TEcossBy*  a  most  remarkable  work  to  have  been  accomplished  in 
80  short  a  time  by  one  individual,  a  young  man,  especially  conMder- 
ing  the  state  of  the  science  at  that  time.  He  was  then,  too,  labouring 
under  the  disadvantage  of  having  been  imbued  with  the  system  of 
\Vern(?r,  at  that  time  exclusively  taught  by  Professor  Jameson :  "J'ai 
suivi,"  he  says  in  his  introduction,  "  dans  mon  travail  les  principcs 
de  son  ecole."  But  in  jostica  to  mv  excellent  friend  Professor  Jame- 
son, it  must  be  said,  that  although  he  then  taught  an  erroneous  creed, 
he  inspired  his  scholars  with  a  devotion  to  science  which  led  to  their 
eonv(.Tsion  to  a  sounder  faith,  as  the  same  devotion  to  the  cause  of 
sound  Geology  afterwards  led  their  master ;  and  in  the  same  sen- 
t(mco  from  which  I  quote  the  above  words,  his  attached  pupil  says, 
''  J  ai  mis  k  profit  les  int§ressantes  le9ons  de  M.  Jameson.'*  But  Dr. 
Boue  was  too  acute  and  able  a  man  to  continue  long  fettered  by  the 
dogmas  of  any  school ;  he  read  the  volume  of  nature  himself,  with* 
out  the  aid  of  the  Freybei^  Professor  as  an  interpreter,  and  he  had 
the  merit  of  being  one  of  the  first  who  pointed  out  to  continental 
geologists  the  unsoundness  of  the  Wernerian  hypothesc^s.  Humboldt 
freciuently  alludes  to  this  first  work  of  our  distinguished  Foreign 
Member,  in  his  *  Essai  sur  le  Gissement  des  Roches,'  and  always 
with  approbation ;  and  even  the  severe  MacCullooh  speaks  of  it  with 
comparative  respect. 

Dr.  Bou6  next  brought  out  various  Memoirs  on  the  Geology  of 
France  and  Germany,  tiie  fruits  of  his  researches  during  several 
summers  occupied  in  exploring  these  countries ;  and  in  these  he  WM 
the  first  to  maintain  that  the  Muschelkalk  and  Quadersandstein  of 
the  Germans  were  not  identical  with  any  English  formations,  but 
distinct  beds.  These  memoirs  were  embodied  in  his  '  Geognostieal 
Picture  of  Germany.'  He  undertook  the  difficult  and  dangerooa 
task  of  exploring  European  Turkey,  which  occupied  him  several 
years,  the  results  of  which  he  published  in  an  elaborate  work,  whioh 
gives  the  first  authentic  account  of  the  geology  of  this  little-knoiwii 
region.  His  various  journeys  were  undertaken  at  his  own  expense: 
he  never  accepted  any  public  appointment,  although  the  Chair  of 
Geology  at  Geneva  was  offered  to  him  some  years  ago  through  the 
influence  of  Professor  De  la  Rive  and  others.  Dr.  Boue  was  one 
of  the  founders  of  the  Geological  Society  of  France  in  1830 ;  he 
and  M.  Elic  de  Beaumont  were  its  first  Secretaries;  he  was  Vine* 
President  in  1834>,  when  he  gave  a  "  Resume  des  Progrcs  des  Sci* 
ences  Geologiques  pendant  TAnnee  1BS3,"  which  occupies  the  whole 
of  the  fifth  volume  of  the  Bulletin  of  the  Society;  and  in  1835  he 
wtis  elected  its  President.  He  is  now  resident  at  Vienna,  purauing 
his  geological  researches  with  unabated  ardour.  I  received  a  letter 
from  him  three  days  ago,  in  reply  to  that  in  which  I  announced  to 
him  the  award  of  the  Wollaston  Meilal;  he  regrets  his  inability  to 
be  present  to  receive  it,  and  he  adds,  that  he  is  deeply  sensible  of 
the  unexpected  honour  that  has  thus  been  conferred  upon  him. 

On  receiving  the  Medal,  Sir  Roderick  Murchison  replied  •• 
follows .'  . 

\ 
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ceous  strata  is  nearly  completed,  and  forms  in  itself  one  of  the  finest 
and  most  extensive  palseontological  monographs  extant  The  de- 
scriptions therein  given  are  full  and  well  drawn  up,  and  the  figures 
which  acconif)any  them  are  unrivalled  for  beauty  of  execution.  It 
is  in  the  hope  of  contributing  towards  the  continuation  and  comple- 
tion of  this  great  undertaking,  that  the  Council  now  offer  to  M.  d*Or- 
bigny  such  assistance  as  lies  within  tlieir  means.  Important  as  is  the 
Cretaceous  section  of  the  *  Paleontologie  Fran^aise,'  the  continuation 
of  the  Oolitic  division,  as  yet  only  commenced,  would  be,  if  possible, 
even  of  more  consequence  to  our  science  in  England.  A  mono- 
grapli  of  recent  and  fossil  Crinoidea  is  another  of  M.  d*Orbigny's 
works,  which  has  as  yet  proceeded  but  a  short  way,  and  I  scarcely 
need  say  how  valuable  such  an  essay  would  be,  if  complete.  The 
memoirs  of  this  distinguished  naturalist  upon  the  fossils  of  South 
America,  on  the  secondary  fossils  of  Russia,  and  many  others  of 
minor  extent,  all  bear  testimony  to  his  talents  and  industry,  and  to  his 
ardent  zeal  for  science.  Few  living  naturalists  have  sent  forth  such  a 
mass  of  valuable  work,  in  the  descriptive  and  iconographical  depart- 
ments of  Palaeontology  ;  and,  perhaps,  none  but  himself  would  have 
tlie  courage  to  contemplate  such  a  gigantic  undertaking  as  the  *  Pa- 
Icontologie  Universelle  des  Coquilles  et  des  Mollusques,*  combined 
with  a  complete  history  of  existing  species,  recently  announced,  and 
even  commenced  by  M.  Alcide  d  Orbigny. 

Sir  Henry  de  la  BecHEsaid  in  reply : — I  entirely  concur  in  all 
the  remarks  which  you,  Sir,  have  just  made  respecting  the  merits  of 
M.  Alcide  d*Orbigny,  and  the  importance  to  our  science  of  promoting, 
by  all  the  means  in  our  power,  the  publications  in  which  he  is  en- 
gaged ;  and  I  highly  value  the  privilege,  which  my  official  position 
in  the  Society  gives  me,  of  being  the  channel  for  such  a  oommuni- 
cation  to  M.  d'Orbigny  as  the  present. 


After  the  other  proceedings  had  been  completed,  and  the  OfRcers 
and  Council  had  been  elected,  the  President  proceeded  to  address 
the  Meeting. 

ANNIVERSARY  ADDRESS  OF  THE  PRESIDENT, 

LEONARD  HORNER,  Esa.,  V.P.R.S. 

Gentlemen, — I  have  again  the  satisfaction  of  being  able  to  con- 
gratulate you  on  the  prosperous  state  of  the  Society.  At  no  period 
has  it  been  in  a  condition  of  more  effective  usefulness ;  our  numben 
are  greater  than  at  any  former  Anniversary  ;  we  never  had  a  larger 
proportion  of  our  Fellows  actively  engaged  in  various  departments  of 
geological  science ;  our  finances  are  in  so  sound  a  state,  that  we  live 
within  our  income,  and  are  able  to  publish  the  papers  read  at  our 
meetings  quickly  and  with  ample  illustrations;  our  collections   of 
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of  the  place  of  the  Plymouth  limestone  in  the  British  Series ;  but 
he  did  know  the  near  resemblance  of  teveral  species  of  his  Plymouth 
fossils  to  those  of  the  mountain  limestone.  More  than  this,  he  had 
traced  tlie  line  of  l^ymouth  limestone  into  White  Sand  Bay  on  the 
Cornish  side  of  the  great  estuary,  and  he  had  done  this  by  help  of 
fossils.  Tor  the  ma-sis  of  limestone  thins  ott\  and  you  can  only  follow 
its  line  by  help  of  some  very  insipiificant  reddish  calcareous  bands 
with  a  few  fossils  (especially  cncrinites)  which  he  identified  with  those 
in  his  Plymouth  limestone.  This  was  really  good  geological  work; 
and  remember  it  was  done  before  1819*  when  he  was  becoming  old 
and  had  not  the  leisure  for  travelling : — remember  too  the  exist- 
ing state  of  knowledge.  In  ]8t$6  I  followed  the  fossil  bands  from 
l^lvniouth  to  Fowey,  \'er>'an,  A-c,  and  thence  to  the  slates  north  of  the 
I^izard  Serpt^ntine.  I  was  in  fact  only  following  out  what  was  a 
corollary  from  the  work  of  Hcnnah  before  1819.  In  1836  De  la 
Beche  had  not  touched  the  south-west  coast  of  Cornwall,  so  my  work 
was  original  in  one  sense;  but  it  was,  I  say,  suggested  by  Honnah's 
work,  and  I  only  took  the  subject  up  where  he  had  left  it  off.** 

The  two  eminent  persons  I  have  mentioned  livrd  to  an  advanced 
period  of  life ;  but  he  whose  loss  I  iiave  now  to  speak  of  has  been 
taken  from  us  in  the  vigour  of  manhood. 

.     Mr.  Charles  Turton  Kaye  was  born  in  London  in  1812»  and 
from  school  went  to  the  East  India  Company's  College  at  Hay  ley- 
bury  in  1829,  where  he  distinguished  himself  and  gained  the  Clas- 
sieal  Medal  at  his  first  examination  in  1830.    In  the  spring  of  1831 
he  proceeded  to  India,  having  obtained  an  appointment  in  the  civil 
service,  in  the  presidency  of  Madras.     In  the  College  of  Fort  St. 
George  he  obtained  the  thousand-pagoda  prize  for  proficiency  in  the 
native  languages.     He  was  at  first  employed  in  the  revenue  depart* 
ment,  and  was  shortly  afterwards  appointed  Assistant  to  the  A&- 
countant-General  of  Madras;  but  in  1838  he  received  the  more 
important  appointment  of  a  Judge  at  Cuddaloiv,  on  the  Coromandel 
coast.     Hitherto  his  attention  had  been  more  directed  to  literature 
than  to  science,  and  accidental  circumstances  appear  to  have  led  him 
to  geological  studies.     In  conjunction  with  his  friend  Mr.  Hrooke 
Cunliife,  also  resident  at  Cuddalore,  now  a  Fellow  of  this  Society^ 
he  examined  in  1841  a  neighbouring  district,  which  is  remarkable 
from  containing  fossil  wood  in  great  abundance,  and  where  they 
collected  a  considerable  number  of  other  organic  remains.     They 
afterwards  obtained  many  specimens  of  fossils  from  a  limestone  in 
the  neighbourhood  of  Pondicherr}'  and  Trichinopoly.     Mr.  Kaye 
came  to  England  on  leave  of  absence  in  the  spring  of  1812,  bring- 
ing the  collection  with  him  which  he  presented  in  his  own  name 
and  that  of  Mr.  Cunliffe  to  this  Society.     He  drew  up  a  short  me- 
moir, describing  generally  the  structure  of  the  country  from  which 
he  had  obtained  the  fossils,  which  was  read  on  the  29th  June  1842; 
and  that  memoir,  together  with  two  reports,  the  one  by  Sir  Philip 
Egerton  '*On  the  Remains  of  Fishes,"  the  other  by  Professor  E. 
Forbes  ''  Qn  the  Fossil  Invertebrata  of  the  Collection,"  have,  as  y ^ 
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BO  rarrfuUy  examined  this  region,  that  he  not  onlr  prodooed  an  ez- 
rellcnt  description  of  ltd  jihysical  geography,  relative  heighta»  and 
iiiinrral  constitution,  but  also  developed  the  ascending  aeries  of 
sediiiicntary  deposits  through  each  gre^it  period.  The  second  pait 
of  tilts  work,  publishctl  in  18'3(),  was  ncconipanied  by  a  general  gei^ 
logical  map  of  Poland  and  the  North  Carpathians,  illuitratcd  by 
local  maps,  ])lans  and  sections ;  and  when  1  state  that  this  general 
map  contains  fifty  distinct  colours  or  signs,  indicating  the  Tarioos 
ftedinientary  strata,  and  seven  colours  for  the  eruptive  rocks,  beaidei 
distinct  indications  of  all  the  mines,  I  may  convey  some  idea,  how- 
ever inadequate,  of  the  indefatigable  industry  of  this  author. 

In  the  publication  of  this  work,  jVI.  Pusch  had  the  merit  of  fnlly 
appreciating  the  dependence  of  correct  geological  results  on  an  acoa* 
rate  acquaintance  with  fovsils.  Not  contented  with  simply  employ- 
ing the  old  generic  names  of  Schlotheim,  which  when  he  was  eda* 
catcd  were  considered  to  be  adequate  to  the  explanation  of  the  act 
of  rocks,  he  mainly  grounded  his  reasoning  and  indnctiona  on  the 
principle  of  '*  strata  identified  by  their  specitic  fossils  ;*'  and  in  draw- 
ing a  parallel  between  the  Polish  formations  and  those  which  had 
been  well-established  in  other  countries,  he  specially  appealed  to  the 
g(>ology  of  England  and  Wales.  It  would  be  unreasonable  to  ex- 
])oct  perfection  in  a  work  prepari*d  under  the  gn*at  obatades  to 
which  I  have  alluded,  and  which,  fnmi  there  being  no  German  prew 
in  I^oland,  was  necessarily  printed  in  another  kingdom*  But  no^ 
withstanding  his  insulat(>d  state,  M.  Pusch  clearly  laid  down  the 
geological  outlines  of  the  kingdom  of  Poland  and  the  adjacent  pro- 
vinces of  Podolia  and  (lallicia,  and  instituted  numerous  compariaona 
which  have  stood  the  test  of  subsequent  inquiries.  Thus,  for  ex* 
ample,  after  describing  the  transition  limestone  of  Podolia,  he  ang^ 
gcsted  that  its  overlying  red  sandstone  being  older  than  the  carbo^ 
nifen)us  rocks,  must  be  of  the  age  of  the  Old  Red  i>andstone  of  Ea» 
gland;  and  although  we  are  now  informed  by  Sir  U.  Murchiaon* 
that  some  of  the  transition  limestones  which  Pusch  had  compared 
with  the  limestone  of  Sweden  are  not,  like  the  latter,  of  Silurian,  but 
of  Devonian  age,  still  it  is  evident  that  our  deceased  Associate  very 
nearly  reached  the  truth  by  the  above-mentioned  comparison. 

In  working  out  the  relations  of  the  secondary  rocks,  M.  Poach 
devoted  a  considerable  portion  of  his  time  to  the  description  of  that 
enormously  thick  and  widely  spread  series  of  sandstone,  conglom^ 
rate,  shale,  and  impure  limestone,  which  constitutes  the  northern  and 
eastern  flanks  of  the  Carpathian  chain,  under  the  name  of  *'  Carp»i 
thian  Sandstone,'*  and  in  this  effort  he  was  ably  seconded  bj  the 
Austrian  geologist,  the  lato  >L  Li  11  von  Lilienbach.  Indicating  ita 
various  members  upon  his  map  by  eight  distmct  colours  and  lettaray 
M.  Pusch  considered  the  whole  group  of  Carpathian  sandatooe 
(though  with  doubts)  to  be  an  intervening  mass  between  the  Lias 
and  the  cretaceous  strata ;  or  in  otlier  words  to  represent  the  ^nrer 
part  of  the  Jurassic  rocks,  whilst  he  associated  with  its  upper  pottion 
the  saliferous  deposits  of  Wielieczka,  &c.     Now,  although  mofit  of 

*  Russia  and  the  Ural  Mountabs,  vol.  i.  p.  39.  \ 
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on  lithological  analogies,  or  eren  iipoo  the  apparent  order  of  soper- 
position  ;  since  it  is  now  well  known,  that  formations  frequently  lie 
in  inverted  positions  in  those  parts  of  the  world  wherein  the  rocks 
have  undergone  violent  disturbances. 

This  triumph  of  palaeontology  over  all  other  evidences  is  indeed 
the  peculiar  feature  of  modern  geology ;  and  M.  Pusch  was  one  of 
tho  labourers  in  the  field  who  havr  been  conspicuoas  in  achieving  it* 
His  work  on  the  Palaeontology  of  Poland,  published  in  18S7i  was  & 
valuable  addition  to  all  that  had  preceded  it,  and  is  much  more 
copious  and  detailed  than  the  contemporary  inquiries  of  Dubois 
dc  Montpcreux  and  Eichwald,  who  severally  described  the  oiganic 
remains  of  certain  parts  only  of  the  same  country. 

It  was  for  these  contributions  to  physical  geology  and  palaeontology, 
that  in  the  year  18^1  M.  Pusch  was  elected  a  Foreign  Member  of 
our  Society  ;  and  when  it  is  recollected  that  he  achieved  these  resuUs 
in  a  region  remote  from  those  persons  who  could  best  aid  him,  and 
gave  to  us  an  original  Map  of  the  subsoil  of  a  previously  unclassified 
country,  I  may  truly  say,  that  few  of  our  honorary  associates  have 
had  stronger  claims  upon  our  grateful  remembrance.  For  the  last 
few  years  of  his  life,  M.  Pusch  had  been  almost  exclusively  employed 
in  the  tedious  and  oppressive  minutiae  of  the  administration  of  the 
Polish  Mines,  particularly  in  the  direction  of  the  Coal  works  on  the 
eastern  or  Polish  limit  of  the  Silesiau  coaUlield. 

Progress  of  Geology. 

I  will  now  endeavour  to  bring  before  you  an  outliue  of  some  of 
the  more  prominent  features  in  the  onward  movement  of  the  sefenee 
we  cultivate,  during  the  last  year.  That  progress  is  so  rapid,  that 
while  it  is  gratiflying  in  one  sense,  it  causes  a  feeling  of  disappoint- 
ment almost  amounting  to  despair;  for  it  outstrips  &e  efforts  of  the 
most  active  and  industrious  to  keep  pace  with,  leaving  a  conscious- 
ness that,  even  within  our  own  domain,  if  we  are  to  know  anvAing 
well,  we  must  remain  ignorant  of  much  that  we  should  be  glad  to  bt 
acquainted  with.  And  so  connected  are  the  various  departments  of 
the  wide  field  of  Geology,  that  we  are  thus  constantly  doomed  to 
feel  the  disadvantage  of  our  imperfect  acquaintance  with  other 
branches  of  our  subject,  in  working  out  that  which  is  the  special 
object  of  our  study. 

The  separate  works  and  the  memoirs  contained  in  periodical  pnb- 
lications  by  the  geologists  of  Europe  and  of  the  United  States  of 
North  America  have  been  so  numerous,  that  I  might  fill  my  pages 
by  giving  only  a  summary  Catalogue  Raisoiinie  of  the  subjects 
treated  of;  but  as  an  address  so  composed  would  be  equally  weari- 
some to  me  to  write  and  to  you  to  listen  to,  I  have  thought  it  better 
to  follow  the  same  course  I  did  last  year,  by  dwelling  on  some  of  those 
subjects  of  general  interest  which  are  most  attractive  to  myself,  and 
to  which  consequently  I  have  paid  most  attention.  1  will  however 
first  advert  to  some  of  the  larger  and  more  general  works. 

Among  the  most  valuable  of  these,  I  am  disposed  to  name  firsttfce 
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closely  printed  pages  an  amount  of  reading  equal  to  two-thirds  of  his 
Journal.  In  his  finit  work  we  had  the  outlines  of  these  geological 
observations,  but  iu  that  recently  published  we  have  the  oatlines 
filled  up  with  most  valuable  details,  together  with  many  Dew  facts, 
general  observations  and  deductions,  which  will  be  read  with  much 
profit  by  ever}'  geologist.  In  the  sequel  of  this  Address,  I  shall 
allude  more  particularly  to  some  of  the  more  striking  features  of  this 
work. 

We  received  last  spring  a  valuable  work  from  our  distinguished 
Foreign  Member,  M.  Elic  de  Beaumont — his  'Lemons  deG^logie 
Prutique.'  It  is  an  important  publication,  as  giving  us  the  views 
and  opinions  of  one  of  the  most  eminent  geologists  of  France  up  lo 
a  late  period,  for  these  Lectures  were  delivered  only  three  years  ago. 
He  informs  us  that  they  were  given  orally,  but  taken  down  in  short- 
band,  and  revised  by  himself  for  publication.  Such  of  you  as  are 
not  already  acquainted  with  the  work  will  readily  believe  that  a 
Course  of  Lectures  by  so  able,  so  accomplished,  and  so  czperieneed 
a  geologist,  must  contain  much  that  is  interesting  and  valuable;  and 
those  who  seek  for  minuteness  of  detail  and  amplitude  of  iUustn- 
tion  will  not  be  disappointed. 

He  tells  us  that  he  took  the  Agenda  of  Saussure,  published  half 
a  century  ago  at  the  end  of  the  fourth  volume  of  the  ^Voyages  dans 
les  Alpes,'  as  the  basis  of  his  plan,  but  tliat  the  ])resent  more  advanced 
stale  of  the  science  had  made  it  necessary  for  him  frequently  to  leave 
his  guide.  Nevertheless,  he  says, — and  it  is  a  proud  homage  to  the 
genius  and  sagacity  of  the  great  Swiss  geologist, — the  facts  nnce 
collected  have  scarcely  ever  led  him  to  controvert  Saussurc»  for  that 
philosopher  '*  possessed  in  an  eminent  degree  the  instinct  and  the 
presentiment  of  truth."  At  the  conclusion  of  his  first  Lecture  he 
pays  another  tribute  to  the  great  master  whom  he  justly  holds  up 
as  an  example  to  tiie  pupils  he  is  instructing,  in  the  following  tenns: 
'^  When  we  read  the  ^Agenda'  with  attention,  we  are  surprised  how 
appropriate  the  greater  number  of  the  questions  are  to  the  present 
time.  The  *  Agenda '  are  at  once  tlie  most  judicious  and  the  most 
'"Mnmlating  guide  to  observation  which  the  geologist  can  follow. 
All  that  is  wanting  is  to  complete  them,  to  extend  them,  to  modify 
them  in  some  particulars ;  to  establish  certain  relations  between  facts 
less  insulated  now  than  they  were  in  his  time;  and  there  is  perhi^w 
no  way  in  which  Geology  can  be  presented  to  us  in  a  manner  mors 
interesting  and  more  instructive.  It  is  that  which  I  shall  endeavour 
to  follow  in  this  Course,  in  which  it  will  be  my  aim  to  present  known 
facts  in  such  a  way  as  is  most  proper  for  conducting  to  facts  yet  to 
be  discovered*." 

This  last  year  has  also  supplied  us  with  a  work  long  wanted*  i 
<  Manual  of  Chemical  and  Physical  Geology,' by  Dr.  (lustav  Bischofy 
Professor  of  Chemistry  in  the  University  of  Bonn,  already  well  known 
to  us  by  several  interesting  chemico-geologicnl  researches  in  the 
neighbouring  volcanic  region  of  the  Eifel ;  and  particularly  by  his 
work  entitled  *  Physical,  Chemical,  and  Geological  Researches  on  the 

*  Page  44.  y 
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such  a  community  of  character  aa  to  oonttitute  an  epoch  m  time  gene^ 
rally,  and  that  it  is  in  this  sense  we  are  to  undenrtand  the  pliooeDe» 
miocene,  and  eocene  periods  respectively.  This  Tiew  mi^  he  confirmed 
by  the  accumulation  of  a  widely-extended  and  multifiuriooa  body  of 
evidence ;  but  some  of  the  principal  causes  of  the  extinction  of  exist- 
ing species,  and  of  the  introduction  of  new  species,  are  of  a  kind  that 
might  have  come  into  operation  in  one  portion  of  the  globe,  while 
other  parts  remained  unchanged  by  similar  causes;  therefore  the 
synchronism  of  formlitions  in  custant  parts  of  the  globe  cannot  be  con- 
clusively  determined  by  evidence  that  is  in  its  nature  inconstant. 
This  leads  us  naturally  to  inquire,  what  the  circumstances  are  on 
which  the  distribution  and  habits  of  different  species  of  mollusca 
depend. 

Professor  £.  Forbes  has  shown,  that  the  distribution  of  marine 
animals  is  determined  by  tliree  gr^  primary  influences,  and  is  modi- 
fied by  others  that  may  be  termed  secondary  or  local.  The  primary 
are,  climate,  composition  of  the  sea,  and  depth :  the  secondlary  are^ 
the  nature  of  the  sea-bottom,  that  is,  whether  it  consist  of  aand  or 
rock,  be  gravelly  or  weedy ;  tides  and  currents,  and  the  inflnx  of 
fresh  water.  It  is  generally  admitted  by  geologists,  that  at  all  periods 
down  to  our  own  times,  the  surface  of  the  earth  has  been  subject  to  ex- 
tensive elevations  and  subsidences ;  that  phuns  and  lofty  moontains 
have  risen  where  formerly  there  was  sea,  and  that  plains  and  moon- 
tains  have  subsided  and  been  covered  with  deep  water.  It  is  evident 
that  such  elevations  and  depressions,  producing  variations  in  the  re- 
lative proportions  of  sea  and  land,  and  not  only  in  the  extent  but  in 
the  elevation  of  the  land,  must  have  caused  great  changes  in  atmo- 
spheric temperature,  in  the  temperature  of  the  sea,  in  the  de|idi8 
of  water,  in  sea-bottoms,  in  the  direction  of  currents,  and  in  the 
influx  of  fresh  water,  on  different  parts  of  the  superficies  of  our  ettrd^ 
and  even  on  the  same  parts  at  different  times.  But  such  alteratiaiia 
in  the  proportions  of  land  and  sea  could  not  be  synchronoai  Ofcr 
the  whole  earth,  nor  is  it  probable  that  in  two  distinct  areas  fliflj 
would  be  alike  in  amount  or  in  kind. 

Let  us,  for  example,  suppose  two  parts  of  the  ocean  (a  and  b)  fir 
distant  from  each  other,  under  such  similarity  of  condition  sm  to 
temperature,  depths  of  water,  sesrbottom,  &c.,  as  to  be  favoonUe 
to  the  existence  of  the  same  or  representative  species  of  mollmca; 
of  littoral  species,  of  those  inhabitiiig  zones  of  moderate  depth  and 
of  deep  sea  species ;  let  us  further  suppose  earthy  deposits  goias  on 
in  each  part,  and  inclosing  the  remains  of  the  dead'mollusciruiat 
lived  on  the  rocks  and  sands  and  amidst  the  groves  of  fud  of  jfes 
bottom.  Let  us  now  suppose  subterranean  action  so  to  raiae  Hatb 
bottom  of  the  part  a  as  to  cause  shallow  water  above  it :  immediate, 
or  soon  after,  the  mollusca  capable  of  existing  only  in  deep  witer 
would  perish  and  become  extinct  in  that  part,  others  fitted  for  shaDov 
water  would  begin  to  prevail,  and  newly-directed  currents,  caused  kf 
the  altered  form  of  the  land,  might  bring  other  species,  and  the  renute 
of  these  several  new  species  would,  in  their  turn,  be  inclosed  in  01$ 
deposits  going  on  in  the  shallow  sea.   Let  us  suppose  the  numbmi.'if 
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branches  of  the  river  being  187  miles.  The  fall  from  the  first  ca- 
taract to  the  sea  is  only  two  inches  in  a  mile  *,  and  M.  Elie  de  Beaumont 
states  that  the  bed  of  the  river  at  Cairo,  which  is  sixteen  miles  above 
the  head  of  the  delta,  is  16  feet  4  inches  above  the  Mediterranean, 
which  gives  a  fall  of  1*9  inch  in  a  milef- 

According  to  Mr.  Lyell,  the  deposit  of  the  Mississippi  "  consists 
jiartly  of  sand  originally  formed  upon  or  near  the  banks  of  the  river 
and  its  tributaries,  partly  of  gravel,  swept  down  the  main  channel,  of 
which  the  j)osition  has  continually  shiited,  and  partly  of  fine  mud 
slowly  accumulated  in  the  swamps.  The  further  we  descend  the 
river  towards  its  mouth,  the  finer  becomes  the  texture  of  the  sedi- 
ment J."  A  large  portion  of  this  alhmal  deposit,  together  with  the 
Huvio-iuarinc  strata  now  in  progress,  near  the  mouth,  is  intermixed 
with  much  vegetable  matter,  derived  from  the  prodigious  quantity  of 
clrifl-wood  floated  down  ever}'  summer  during  the  freshets.  **In  ex- 
cavating at  New  Orleans,  even  at  the  depth  of  several  yards  below 
tlic  level  of  the  sea,  the  soil  of  the  delta  contains  innumerable  trunks 
of  trees,  layer  above  layer,  some  prostrat<»,  as  if  drifted,  others  broken 
off  near  the  bottom,  but  remaining  still  erect,  and  with  their  roots 
spreading  out  on  all  sides,  as  if  in  their  natural  position.  In  such 
situations,  they  ajipeared  to  indicate  a  sinking  of  the  ground,  as  the 
trees  must  formerly  have  grown  in  marshes  above  the  sea-level §•'* 

Tlie  cast  and  west  bomidaries  of  the  alluvial  region,  (or  about  five 
degrees  of  latitude  above  the  head  of  the  delta,  consist  of  bluffs  or 
cliffs,  from  50  to  250  feet  in  per])endicular  height,  wliich  continue  as 
far  north  as  the  borders  of  Kentucky,  not  far  below  the  head  of  the 
plain.  "  They  consist  in  great  part  of  loam,  containing  land,  flu- 
y^iltile^nd  lacustrine  sliells,  of  species  still  inhabiting  the  same 
country^  ^"Fhcse  fossil  shells  occurring  in  a  deposit  resembling  the 
Loess  of  the  Rhine,  are  associated  with  the  bones  of  the  mastodon, 
ele])haut,  tapir,  mylodon,  and  other  megatlierioid  animals ;  also  a 
si)ecies  of  horse,  ox,  and  other  mammalia,  most  of  them  extinct  spe- 
cies. Tlie  loam  rests  at  Yicksburg  and  other  places  on  Eocene  or 
lower  tertiary  strata,  which  in  their  turn  repose  on  cretaceous  rocks.'* 
As  these  blufrs  are  composed  of  alluvial  and  freshwater  deposits,  we  may 
suppose  that  they  were  once  overflo\>ed  by  the  river,  at  a  time  when 
the  relative  level  of  the  Mississippi  was  ver^'  different.  During  the 
upheaval  of  the  countrj',  the  river  may  have  gradually  carried  away 
by  denudation  large  portions  of  the  loam,  reducing  the  allu\ial  plain 
to  its  present  level,  and  leaving  bluffs  bounding  the  region  from 
which  a  large  quantity  of  matter  has  been  removed.  Mr.  Lyell  ap- 
pears to  be  of  opinion  that,  in  modern  times,  the  levels  of  the  great 
plain  of  the  ^lississippi  have  been  chiefly  altered  by  movements  of 
su!)sidence,  such  as  those  wliich  in  1811-12  gave  rise  to  new  lakes  and 
what  is  called  "  the  sunk  country"  near  New  Madrid  in  Missouri. 
That  it  was  subsidence  rather  than  upheaval  is,  he  thinks,  "  esta- 
blished by  the  fact,  that  there  are  no  protuberances  of  upraised 
alluvial  soil  projecting  above  the  level  surface  of  the  great  plain.    It 

*  Ncwbold,  Geol.  Proceedings,  vol.  iii.  p.  783. 
t  Le9ons  de  G^logie  Pratique,  tome  i.  p.  476. 
X  Principles  of  (jeology,  7th  edit,  page  216.  §  Ibid,  page  214. 
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southward.  In  process  of  time  that  sea-bottom,  thus  formed  to  a 
p-cat  depth  of  clay,  sand,  gravel  aud  boulders,  was  elevated  to  the 
snrtace,  level  or  unequal  according  as  the  elevating  force  acted  with 
iiuii'urni  or  variable  intensity,  and  formed  the  land  of  Central  RoBBia. 
The  incoherent  materials,  after  a  long  period  of  repose  in  the  new- 
f()rine<l  land,  are  again  subjected  to  atmospheric  agency,  broken  into 
smaller  fragments  or  worn  do^n  into  impalpable  mud,  to  be  snspended 
in  water  and  floated  to  the  mouth  of  the  Volga,  or  to  settle  at  the 
bottom  of  the  Caspian  in  a  stratified  deposit.  There  they  form  anew 
ground  on  which  molluscn  live,  whose  shells  will  become  buried  in  the 
slowly  forming  stone ;  and  this  stone  covering  a  region  where  we  know 
internal  heat  to  l)e  active,  may  become  metamorphic,  and  assume  a  com- 
])act  or  crystalline  structure.  Thus  the  same  matter  which  was  once 
a  constituent  of  a  granite  in  the  Alps  of  Scandinavia,  after  undergoing 
numberless  changes  in  form  and  stnicture,  through  an  incalcuable 
]K'i-iod  of  time,  changes  however  identical  with  those  which  we  now  see 
in  ]>rogres3,  may  be  hcreafler  raised  up  in  Asia  as  the  elements  of  a 
schistose  rock  ;  in  like  manner  as  our  oldest  sedimentary  strata  must 
have  been  derived  from  the  dishitegration  of  jpre-existent  granites,  or 
other  forms  of  unstratified  rock,  of  which  the  land  was  then  composed. 

You  may  probably  recollect  having  read,  in  the  newspapers  of  the 
autumn  of  18-1.5,  an  account  of  a  quantity  of  dust  haniig fallen  from 
the  atmo8[)here  on  the  Orkney  Islands ;  it  was  also  said  to  haye  fallen 
to  the  thickness  of  an  inch  on  ships  in  that  part  of  the  North  Sea. 
It  was  supposed  to  indicate  a  volcanic  eruption  of  ashes  in  Iceland ; 
and  the  conjecture  was  jiroved  to  be  correct ;  for,  on  the  2nd  of  Sep- 
tember of  that  year,  the  great  volcanic  mountain  of  Hecla,  after  a  re- 
])ose  of  nearly  80  years,  again  burst  forth .  On  the  same  day,  a  quantity 
of  dust  fell  on  a  Danish  shij)  in  lat.  61°  N.,  and  longitude  7*^58*  W. 
of  Greenwich.  It  blew  at  the  time  strong  from  the  N.W.  by  W. 
From  this  point  Ilecla  is  533  miles  distant. 

We  learn  from  the  work  of  Mr.  Ebenezer  Henderson*,  that  between 
the  years  1004,  the  earliest  record,  and  1 768  inclusive,  there  had  been 
23  erujitions,  the  inter^'als  varymg  from  6  to  70  years.  Sir  W. 
Hooker  in  his  work  on  Iceland,  writing  in  1810,  says  that  the  last 
eruption  of  lava  was  in  1 706,  and  that  it  lasted  from  the  15th  of  April 
to  the  7tli  of  September,  but  tliat  flames  unattended  with  laya  ap- 
peared in  1771  and  1772,  since  which  period  neither  Are  nor  smoke 
harl  appeared.  Sir  George  Mackenzie,  however,  describing  his  aaeent 
of  Ilecla  in  1810,  states  that  on  removing  some  of  the  slags  at  the 
sununit,  those  below  were  too  hot  to  be  handled,  and  on  placing  a  ther- 
mometer among  them  it  rose  to  I44°t« 

Since  the  eruption  in  1845,  the  island  has  been  visited  by  French 
and  German  geologists,  and  we  shall  no  doubt  receive  ere  long  a  de- 
tailed account  of  their  observations.  On  the  26th  of  October  last,  M. 
Dufrenoy  laid  before  the  Academy  of  Sciences  at  Paris  a  letter  he 
had  received  from  M.  Dcscloizeaux,  who  in  company  with  M.  Bonaen 
bn'l  ^-iRited  Hecla  last  summer.  He  mentions  a  change  in  the  ~ 
al  of  a  Residence  in  Iceland.  t  Travels,  p.  248* 
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exhibits  a  multitude  of  bihbU  loiigitudinAl  and  parallel  ravinea,  having 
often  a  depth  of  o  or  6  metres  (10}  to  19-}-  feet).  The  centre  of  the 
stream  still,  in  July  1846,  coutained  numerous  fumeroles  in  which 
were  beautiful  transfiarent  crystals  of  muriate  of  ammonia,  and  large 
fibrous  mas!«es  of  the  same  salt,  together  with  a  vabt  quantity  of  mu- 
riate of  iron."  The  nigged  surface  here  described  is,  as  you  are  aware, 
a  ver\'  usual  accompaniment  of  lava  streams,  arising  from  tlie  cooling 
and  subse<)uent  cracking  by  the  heat  of  the  mferior  fluid  maas,  and 
beneath  this  fissured  crust  there  might  be  a  continuous  stream  of 
hoino(;eneous  lava,  which  hi  cooling  would  become  columnar,  and  a 
cross  section  of  the  stream  would  in  tliat  case  probably  cxliibit  a  mass 
of  basaUic  pillars,  capped  by  an  amon)hous  layer,  and  tiiat  surmounted 
by  a  congeries  of  blocks,  the  fissurecl  surface  of  the  stream,  just  as  we 
see  numerous  instances  in  Auvergne,  and  in  manv  districts  where  the 
older  tra])  rocks  have  flowed  in  broad  streams.  Al.  Elie  de  Beaumout, 
in  his  very  elaborate  and  interesting  researches  on  the  structure  and 
origin  of  Etna,  maintains  that,  in  ac(;ordunce  with  M.  Yon  Buch's 
tlu'ory  of  craters  of  elevation,  the  beds  com|H>sing  the  nucleus  of  the 
central  mass  of  Etna  have  Wen  raised  to  their  present  inclinatiou,  from 
a  position  approachhig  nearly  to  horizontality  ;  and  ap|)car8  to  be  of 
o])inion  tliat  no  homogeneous  stream  of  lava  could  consolidate  into 
stone  on  a  surface  having  an  hichnation  of  more  than  7  or  8  degprees*. 
M.  Descloizeaux  states,  as  already  nientione<l,  that  in  some  places 
the  stream  from  Ilecla  has  an  hichnation  of  as  much  as  25  degrees ; 
but  if  the  parts  so  inclined  are  coini>osed  only  of  blocks  and  scorisB,  if 
iniderneath  there  be  not  a  bed  of  homogeneous  lava,  that  amount  of  in- 
clination would  not  be  opposed  to  the  theory  of  M.  Elie  de  Beaumont. 
We  nmst  hope  that  the  detailed  descri])tions  of  the  French  and  German 
observers  will  throw  much  light  on  the  structure  of  this  vast  expai^ 
sion  of  melted  stone.  I  understand  that  M.  Waltershausen  is  one  of 
those  who  went  from  Germany,  and  his  seven  years'  study  of  Etna 
renders  him  peculiarly  ((ualifled  to  describe  the  pbeenomeiia  and  eon^ 
pare  thoin  with  those  with  which  he  is  so  well  acquaintedt 

In  tlu^  Proceedings  of  the  Royal  Academy  of  Berlin  for  December 
IHinn  there  is  an  neconnt  of  a  {mperread  by  Profc^ssor  Ebrenbergy 
containing  the  re!<»ult  of  a  microscopic  exaniination  of  the  dust  that 
fell  on  the  Danisth  vessel ;  and  in  the  Proceediiigtt  for  May  last  there 
U  a  supplenient  to  that  paper,  describing  his  e.vaniination  of  sone 
iwhc*  that  had  bei'U  eru])te(l  from  llecla  on  tht>  day  above-mentioned. 
'JVanslations  of  thoMe  notices  are  givm  in  the  laiit  number  of  the 
Qu:n  UtIv  .fournal  of  this  Society.  In  these  noticcA,  ProfcM»or  Ehren- 
horfi  identifies  the  dust  that  fell  on  the  ship  with  the  a>*hes  erupted 
from  Ileela,  and  they  afford  another  instance  of  that  very  remarkable 
fact,  proviouhly  made  known  to  us  by  the  same  philosopher,  \iz.  the 
])rcsence  of  the  siliceous  shells  of  infusoria  in  ashes  ejected  from  vol- 
canos  in  many  different  countries.  He  found  thirty-seven  different 
species  of  these  minute  organisms,  not  one  of  them  decidedly  neWi 
and  all  of  them  peculiar  to  fresh  water.  Fifteen  are  living  forms 
known  to  exist  at  present  in  Iceland. 

^  Description  Geologique  de  la  France,  tome  iv.  p.  17C. 
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Those  observations  on  the  temperature  of  the  water  arc  highly 
curious  and  important.  We  have  a  temperature  of  261^  of  Fahr.  at 
the  bottom  of  a  free  open  column  of  water,  in  which  thermometers 
could  be  suspended  on  a  line  dropped  from  the  surface,  while  it 
might  have  been  expected  that  as  soon  as  a  film  of  water  at  the 
bottom  was  raised  to  a  higher  temjieratun*,  it  would  ascend,  and 
be  replaced  by  a  colder  and  heavier  film,  and  that  thus  a  constant 
current  would  be  established  throughout  the  colunm,  until  the  whole 
arrived  at  a  temperature  of  1212^,  when  ebullition  would  commence 
and  cuDtinue.  The  pressure  of  the  culumn  of  water  may  perhaps 
arcount  for  tiie  high  temperature  at  the  bottom,  especially  if  the  free 
circulation  be  impeded  by  the  sides  of  the  well  not  l>eing  vertical, 
an<l  still  more  by  projections  in  the  sides  causing  contractions  of  its 
diameter.  Hut  the  experiments  of  M.  Donny  of  the  University  of 
(jhent,  publi>hed  in  the  17th  volume  of  the  Memoirs  of  the  Uoyal 
Acadeujy  of  Sciences  and  Belles  Lettres  of  Brussels,  on  the  Co- 
hesion of  Li(]uids,  may  perhaps  be  considered  as  throwing  some 
light  on  this  pha^noniciion  of  the  (leyser.  By  a  series  of  carefully 
conducted  experiments  M.  Donny  hcis  shown  : — 

1.  That  the  constancy  of  the  boiling  point  of  water,  under  the 
ordinary  atmospheric  pressure,  depends  upon  its  containing  a  con* 
siderable  quantity  of  air; 

2.  That  there  is  a  marked  difference  between  the  boiling  point  of 
water  containing  air,  and  of  water  freed  from  air ; 

3.  That  a  small  quantity  of  air,  dissolved  in  water,  is  sufficient  to 
attenuate  greatly  the  cohesion  existing  betiveeii  the  molecuhs  of  the 
timter; 

4.  That  when  water  is  freed  from  air,  as  far  as  that  is  possible, 
the  cohesion  of  the  molecules  is  so  increased,  that  a  higher  tem- 
perature is  necessary  to  overcome  it,  and  that  the  boiling  point  is 
very  considerably  raised. 

M.  Donny  succeeded  in  raising  the  temperature  of  water  so  freed 
of  air  to  135°  Centigrade  (equal  to  275°  of  Fahr.),  under  the  ordinair 
atmospheric  pressure,  without  its  exhibiting  any  symptom  of  ebul- 
lition ;  showing,  that  the  cohesion  of  the  molecules  was  nearly  equal  to 
the  pressure  of  three  atmospheres  on  water  containing  air.  This  is  a 
fact  most  important  to  bear  in  mind  in  reasoning  upon  many  geolo- 
gical phaenomena,  particularly  those  connected  with  the  solution  of 
silica. 

The  further  researches  of  M.  Donny,  recorded  in  the  same  memoir, 
appear  also  to  offer  an  explanation  of  the  violent  and  intermittent 
eruptions  of  the  Geyser ;  for  he  states  that  if  water  deprived  of  air 
be  exposed  to  so  considerable  an  increa<ic  of  temperature  as  to  over- 
come the  force  of  the  cohesion  of  the  molecules,  the  production  of 
vapour  is  so  instantaneous  and  so  considerable  as  to  cause  an  explo- 
sion. As  water  long  boiled  becomes  more  and  more  deprived  of  its 
air,  M.  Donny  attributes  the  sudden  bursting  of  the  boilei*s  of  steam- 
engines  to  the  same  cause. 


\ 
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I.  The  West  Irish  Flora. — The  inountainous  districts  of  the 
^\cst  and  south-west  of  Ireland  an^  characterized  by  botanical 
peculiarities,  which  depend  on  the  presence  of  a  few  prolific  species 
of  the  families  Srixifragecc^  EricacttVy  Letifibularitc,  and  Crucifmt, 
the  high  lauds  in  tkc  north  of  8])ain  being  the  nearest  point  on  the 
Continent  where  these  plants  are  native,  es|)eciaUy  in  the  mountains 
of  the  Asturias,  and  the  species  are  all  members  of  families  having 
seeds  not  well  adapted  for  being  wafted  through  the  air  across  the 
sea. 

ir.  The  Devon  Flora. — In  the  south-east  oF  Ireland  and 
south-west  of  England,  there  is  a  flora  which  includes  a  number 
of  species  not  elsewhere  seen  in  the  British  Isles,  and  which  is  inti- 
mately related  to  that  of  the  Channel  Islands  and  the  neighbouring 
parts  of  France ;  and  in  the  Channel  Islands  they  are  associated  with 
a  number  of  plants  which  are  not  natives  of  England  or  Ireland. 
In  Die  south-east  of  Ireland,  the  number  of  plants  of  this  (iallican 
typo  is  grcfatly  diminished,  while  such  as  are  present  are  species  met 
M'ith  also  in  the  south-west  of  England.  This  second  flora  is  accom* 
pan  led  by  terrestrial  mollusea  of  the  same  climatal  stamp. 

III.  The  Kentish  Flora. — In  the  south-east  of  England,  the 
vegetation  is  distinguished  by  the  presence  of  a  number  of  species 
common  to  this  district  and  the  opposite  coast  of  France ;  and  the 
peculiar  character  of  the  entomology  and  that  of  the  pulmoniferous 
moUusca,  including  several  species,  arc  intimately  connected  with 
this  flora.  It  is  evidently  derived  from  the  north-western  pro- 
vinces of  France. 

IV.  The  Alpine  Flora. — The  summits  of  our  lofly  mountains 
yield  a  variety  of  plants  not  found  elsewhere  in  the  British  Islands  ; 
the  species  of  them  arc  most  numerous  on  the  Scotch  mountains ; 
they  are  comparatively  rare  on  those  of  Cumberland  and  WaleSi 
diminishing  progressively  southwards.  These  alpine  plants  are  all 
identical  with  the  plants  of  more  northern  ranges,  as  the  Scandinir 
vian  Alps,  where  however  there  arc  species  associated  with  them 
which  have  not  been  found  in  the  British  Islands.  In  Ireland  alRS 
a  few  of  these  alpine  or  sub-alpine  plants  of  Scandinavian  origin  are 
found.  The  fauna  of  our  mountain  regions,  so  far  as  it  is  developed^ 
bears  tiic  same  relation  to  more  northern  countries,  and  the  absence 
of  peculiar  pulmonifera  is  as  good  evidence,  in  the  opinion  of  our 
autlior,  as  the  presence  of  Scandinavian  forms  of  insects. 

V.  The  General  Flora. — This  is  everywiiere  prcseQti  alone, 
or  in  company  with  the  others — is  identical  as  to  species  with  the 
flora  of  Central  and  Western  Europe,  and  may  be  jiroperly  styled 
Gsrmnnic.  "  Every  plant  universally  distributed  in  these  islands  is 
Germanic ;  every  ((uadrupcd  common  in  England,  and  not  ranging 
to  Ireland  or  Scotland.  The  great  mass  of  our  pulmoniferous  mot 
lusca  have  also  come  from  the  same  quarter.  Certain  botanical  and 
zoological  peculiarities  are  jiresented  by  the  eastern  counties  of 
England.  In  every  case  we  find  these  to  depend  on  Germanie 
plants  and  animals  arrested  in  their  range.  Tiie  number  of  species 
of  the  Germanic  type  diminishes  as  we  go  westwards,  and  increases 
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stiitoment  of  the  authors  views  as  to  tlie  mode  of  migration  of  the 
alpine  flora,  which  wc  find  when  he  treata  of  that  of  the  other 
floras.  He  tells  us  tliat  the  planes  of  this  flora  could  nol  have  been 
itilial)itants  of  the  ancient  west  of  Europe,  but  of  Scandinavia.  '^The 
alpine  floras  of  Europe  and  Asia/'  he  says,  "  so  far  as  they  are 
identical  with  the  floras  of  the  Arctic  and  Sub- Arctic  zones  of  the 
old  world,  arc  fragments  of  a  flora  which  was  diffused  from  the 
north,  either  by  means  of  transport  not  now  in  action  on  the  tempe- 
rate coasts  of  Europe, or  over  contiimous  land  which  no  longer  exiflts." 
Hut  he  had  already  stated,  that  during  the  glacial  epoch,  when  Scot- 
land and  Wales,  and  part  of  Ireland,  received  their  alpine  flora  and 
a  small  portion  of  their  fauna,  they  were  groups  of  islands  in  an 
ic(vl)ound  sea;  and  that  in  an  after-state  of  things  these  islands 
were  upheaved  and  converted  into  mountains,  and  the  plants  of  the 
colder  epoch  survived  only  on  the  mountain  regions  which  had  been 
so  elevated  as  to  retain  climatal  conditions  similar  to  those  which 
exi^^ted  when  those  regions  were  low  ridges  or  islands  in  the  glacial 
sea.  Thus  the  only  modes  of  migration,  according  to  this  view  of  a 
group  of  islands,  must  have  been  by  currents  or  by  the  transporting 
agency  of  icebergs ;  and  from  wliat  he  states  (p.  351),  in  speaking  of 
the  origin  of  the  alpine  floras  of  the  Alps  and  Carpathians,  and  some 
other  mountain  ranges,  it  is  evident  that,  though  not  directly  ex- 
pressed, an  iceberg  is  the  mode  of  transport  tliat  is  chiefly  in  the  au- 
thor s  mind  in  that  part  of  his  essay.  Icebergs  have  been  seen  par- 
tially covered  with  alluvial  soil,  on  which  plants  were  growing.  Are 
w(>  therefore  to  suppose,  that  the  alpine  flora  was  transferrd  from 
the  land  now  called  Scandinavia  to  that  now  called  Britain,  by  such 
icebergs  as  chanced  to  carry  plants  with  soil  sufllicient  to  preserve 
their  vitality,  and  as  chanced  to  be  stranded  on  the  islands  ?  This 
mode  of  transmission  appears  to  have  been  felt  to  be  unsatisfactory 
and  inadequate  by  the  author,  for  towards  the  conclusion  of  the 
essay  we  And  the  following  passage: — **  The  phasnomena  of  the  gla- 
cial formations,  the  peculiarities  in  the  distribution  of  the  animals 
of  that  epoch,  and  in  the  relations  of  the  existing  fauna  and  flora 
of  (jreenland,  Iceland,  and  Northern  Europe,  are  such  as  strongly 
to  impress  upon  my  mind,  that  the  close  of  tlie  glacial  epoch  was 
marked  by  the  gradual  submergence  of  some  great  northern  land, 
along  the  coasts  of  which  the  littoral  mollusks,  aided  by  favouring 
current,  migrated,  whilst  a  common  flora  became  difliised  over  its 
hills  and  plains.  Although  I  have  made  icebergs  and  ice-floes  the 
chief  agents  in  the  transportation  of  an  Arctic  flora  southwards, 
I  cannot  but  think  that  so  complete  a  transmission  of  that  flora  as 
we  And  in  the  Scottish  mountains  was  aided  perhaps  mainly  by 
land  to  tlie  north,  now  submerged.*'  I  am  inclined  to  the  opinion, 
that  this  last  view  of  the  author,  the  former  existence  of  land  to- 
wards the  north  pole,  from  which  there  was  a  continuous  communi- 
cation with  the  land  of  our  island,  is  the  more  probable  hypothesis; 
and  many  phacnomena  of  the  northern  drift,  especially  the  difficulty 
of  conceiving  any  other  source  for  the  origin  of  the  vast  mass  of 
(letrital  matter,  water-worn  stones  and  boulders,  which  are  found  in 
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the  idea  of  a  icparate  creation  of  the  tame  lenes  of  Mammalia  in  and 
fur  a  small  contiguous  island  cannot  be  entertained ;  and  that  the 
idea  of  their  havin^^  «wum  acrotis  a  tidal  current  of  sea  twenty  miles 
in  breadth  is  equally  inadniisiiiblc. 

I  have  thus  endeavoured  to  trace  the  succcs»ive  geological  ehange% 
the  upheavaU  and  subsidences  of  the  land,  which  by  strong  evi* 
dcnee,  botanical  and  zoological,  have  been  shown  to  have  occurred 
in  this  western  part  of  Europe  during  the  more  modern  of  the  ter^ 
tiary  periods.  But  we  have  not  yet  traced  the  more  recent  changes 
whieli  Professor  Forbes  points  out  in  this  essay,  up  to  the  historical 
period.  We  have  seen  that  most  of  our  existing  plants  and  animals 
ean  boast  a  direct  lineal  descent  from  ancestors  that  flourished  long 
before  man  set  foot  on  these  islands,  probably  before  the  creation  of 
the  human  race ;  certainly  before  the  formation  of  the  German 
Ocean,  or  the  English  and  Irish  Channels.  These  seas  have  greet  in- 
e^iualities  of  depth,  but  in  some  places  the  soundings  are  as  much  as 
iii'arly  100  f&thoms.  They  were  probably  formed  by  the  double  and 
concurrent  operation  of  subsidences  of  the  land,  and  by  the  wearing 
action  of  tides  and  waves  on  other  partsof  tlie  land,  cracked,  fractura^ 
and  loosened  as  it  probably  would  be  by  these  subsidenoeSi  We 
know  that  the  sea  has  worn  away  large  tracts  of  land  within  our  owo 
ex))eriLMice,  and  tliat  lands  on  which  forests  of  existing  trees  grewi 
have  subsided  below  the  level  of  the  si^a,  on  many  |)arts  of  our  coasts. 
"Tlie  formation  of  the  German  Ocean  and  Irish  Sea,  and  new  lines 
of  coast,  events  calling  new  influences  into  play,  introduced  the  ex* 
isting  population  of  our  seas.  Part  of  our  glacial  testacea  had  been 
extinguished,  part  retired  to  more  congenial  arctic  seas,  and  e  for 
disappeared  from  the  coasts  of  Europe,  while  they  continued  inhabit* 
ants  of  the  shores  of  America.  A  considerable  number,  however 
returned  to  the  seas  of  their  ancestors,  where  they  became  and  re* 
main  the  associates  of  numerous  formsi  some  newly  called  into  beiQg 
to  people  the  new-formed  sc^as,  some  coming  with  favouring  cnrYenfei 
from  the  wanner  seas  of  the  soutli.  Among  the  latter  were  a  number 
of  forms  which  had  not  always  been  strangers  to  the  British  seil^ 
During  the  genial  times  preceding  the  glacial  epoch,  more  than  fifty 
species  of  testacea,  inliabitants  at  present  of  our  seas,  lived  in  them 
whilst  the  Crag  beds  were  in  process  of  formation,  but  disappetrad 
und(;r  the  chilly  influences  of  the  sub-arctic  epoch  which  succeeded*' 

On  this  post-pliocene  plain,  tliis  uplieaved  Ijed  of  the  glacial  self 
there  must  have  existed  extensive  freshwater  lakes,  from  the  reliei 
we  find  of  the.n.  In  Ireland  and  tiie  Isle  of  iMan,  there  are  aume* 
rous  l)asins  of  freshwater  marls  resting  on  ileprcssions  of  the  upheaved 
frlacial  sea-bed,  containing  shells  of  existing  testaeea,  along  with  en- 
tire skeletons  and  many  detached  bones  and  horns  of  the  extinct 
gigantic  Irish  Elk,  the  Megacvros  I/ihemicus,  whi(rh  in  the  opinion 
of  Professor  Owen  was  the  contemporary  in  our  ihlands  of  the  Bhi* 
noceros,  Mannuoth,  and  other  extinct  mammalia,  during  the  period 
of  the  formation  of  the  newest  tertiary  fn^shwater  fossiiiferous  atrata- 
These  freshwater  marls  are  overlaid  by  peat  with  its  included  ea- 
cient  forests,  so  that  the  time  when  the  Megaceros  lived  was  anterior 
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Froui  that  point  there  is  a  shallowing  of  the  water  towards  Ireland 
to  100, 80)  and  67  fathoms,  and  within  ten  miles  of  Cape  Clear  there 
is  still  a  depth  of  54*  fathoms.  A  denudation  to  such  depths  is  in- 
conceivable,  but  a  subsidence  not  only  to  that  but  to  much  greater 
depths  is  perfectly  conceivable.  If,  as  is  probable,  the  subsidence 
was  gradual,  the  u  the  action  of  the  waves  and  of  currents,  for  a  short 
time  at  least,  would  come  into  play,  while  the  water  was  still  compa^ 
ratively  shallow,  especially  if  the  subsidence  was  accompanied  by 
eartlKjuakcs  or  other  internal  forces,  causing  fissures  and  otherwise 
breaking  up  and  loosening  the  land.  Professor  Forbes  is  of  opinion, 
that  all  the  operations  which  brought  about  a  change  of  climatai 
conditions  were  gradual.  He  states  (p.  401)  that  "all  the  changes 
before,  during,  and  after  the  glacial  epoch  appear  to  have  been 
gradual  and  not  sudden,  so  that  no  marked  line  of  demarcation  can 
be  drawn  between  the  creatures  inhabiting  the  same  element  and 
the  same  locality  during  two  proximate  periods."  We  may  also 
infer  that  subsidence  was  the  chief  cause  of  the  formation  of  the 
English  Channel,  St.  George's  Channel,  and  the  (jermun  Ocean. 
At  the  entrance  of  the  English  Channel,  there  is  a  depth  of  from 
56  to  70  fathoms,  and  the  mid-channel  shallows  from  thence  to 
28  fathoms  off  Beechy  Head.  In  the  distance  from  Dungeness 
to  Dover,  and  from  Boulogne  to  Calais,  the  sea-bottom  is  ver)'  un- 
even, the  depth  of  water  varying  from  10  to  30  fathoms.  The  great 
inequalities  in  the  sea-bottom,  over  all  the  region  under  review,  are 
of  themselves  a  strong  argument  in  favour  of  subsidence,  for  it  is  infi- 
nitely more  probable  that  subsidences  would  be  unequal,  than  that 
any  denuding  force;  would  produce  such  effects.  At  the  south  en- 
trance of  St.  George*s  Channel  there  is  a  depth  of  60  fathoms,  and 
between  Waterford  and  St.  David's  Head  the  soundings  are  fron^  38 
to  51  fathoms.  Between  Dublin  and  Belfast  Lough  tlie  soundings 
from  tlie  shore  to  the  mid-channel  between  Ireland  and  the  Isle  of 
Man  arc  from  20  to  7-^  fathoms,  and  opposite  the  coast  of  Gallowaj 
they  deepen  to  99  fathoms.  In  the  German  Ocean  and  North  Sea 
the  de|)ths  are  in  general  not  so  great ;  but  here  too  there  are  g;reat 
inecjualities,  the  soundings  var\'ing  from  9  fathoms,  within  four  miles 
of  the  shore,  to  as  much  as  70  fathoms  in  some  places,  tlie  shallowest 
j)arts  being  over  the  extensive  banks  that  prevail  in  that  ocean,  such 
as  the  Long  Forties,  the  Long  Bank,  the  Dogger  Bank,  and  the  titUe 
Fisher's  Bank  off  the  coast  of  Scotland.  Our  author's  theory  twice 
supposes  the  upheaval  of  the  sea-bottom  into  land,  viz.  that  of  the 
jVlioeenc  and  that  of  the  Glacial  sea,  and  subsidences  are  equally 
c;onceivable. 

llie  most  extensively  continuous  tertiary  deposit  with  whidh  -we 
arc  acquainted,  is  that  of  pleistocene  Jige  on  the  eastern  sido  of  the 
southern  half  of  the  continent  of  South  America,  extending  more 
than  1 600  miles  northward  from  Tierra  del  Fuego,  and  consisting  of 
the  great  covering  of  gravel  sprewl  over  Patagonia,  and  of  the  cal* 
careo-argillaceous  deposit  that  constitutes  the  soil  of  the  Ptunpas. 
i  as  we  are  indebted  to  M.  Alcidc  d'Orbigny  for  the  great  aodi* 
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liavlii'^  rr ilU'ctcd  round  them,  when  they  existed  as  islets  or  submarine 
rmk-,  nt  a  greater  height  than  the  bottom  of  the  adjoining  open  sea; 
tlif  clifls  having  been  subsequently  woni  during  the  elevation  of  the 
vvholr*  rountrj'  in  mass*.'* 

Th*.'  most  remarkable  feature  to  the  geologist,  of  this  great  Pampean 
formation,  is  the  vast  accumulation  of  the  fossil  remains  of  mammalia 
whiih  it  contains,  chiefly  herbivorous,  generally  of  great  size,  and  he- 
lonuincr  to  extinct  genera,  some  even  to  exthict  families  or  orders, — 
t|j<-  Mi'Ejathcrium,  ]Mylodon,  Toxodon,  Glyjitodon,  Scelidotherium, 
Mnrrauclieuia,  Megah.nyx  and  Mastodon.  "The  greater  numlier  of 
tli'iii,"  Mr.  Owen  tells  us,  "are  referable  to  the  order  which  Cuwr  has 
(•:\\U-i\  Edentata^  and  belong  to  that  subdivision  of  the  order  which  is 
rbsirjicterized  by  having  jierfect  and  sometimes  complex  molar  teeth, 
;li  K 1  an  (*xteriial  osseous  and  tessellated  coat  of  mail.  The  Megatherium 
\<  the  giant  of  this  tribe  t." 

Mr.  Darwin  has  given  many  interesting  deserijitions  of  the  localities 
\\liiT(^  these  fossil  bones  have  hitherto  been  found:  thev  arc  all  be- 
twcen  the  31st  and  fjOth  degrees  of  south  latitude;  and  numerous 
tliougli  the  remains  already  discovered  have  been,  they  can  form  only 
a  very  small  portion  of  what  lie  buried  in  the  deposit ;  for  they  have 
as  yet  been  almost  exclusively  found  in  the  cliffs  and  steep  banks  of 
rivers.  **  I  am  flmdy  convinced,"  Mr.  l)ar\\in  says,  "  that  a  deep 
trencli  could  not  be  cut  in  any  line  across  the  Pampas  without  inter- 
secting the  remains  of  souu*  quadruped.**  The  bones  occur  at  all 
de]>ths,  from  the  top  to  the  bottom  of  the  deposit;  he  himself  found 
some  close  to  the  surface;  near  Buenos  Avres  a  skeleton  was  disinterred 
from  a  depth  of  00  feet,  and  on  the  Parana  two  skeletons  of  the  Mas- 
todon were  found  only  five  or  six  feet  above  the  base  of  the  deposit. 

The  theory  of  the  formation  of  this  vast  extent  of  indurated  mud 
and  calcareous  concretions  j)roposed  bv  M.  Alcide  d'Orbigny  in  his 
*  Travels  in  South  America,*  viz.  that  it  was  ])roduced  by  a  vast  and 
sudden  flood, — a  debacle,  is  shown  by  Mr.  Darwin  to  be  inconsistent 
with  the  various  phacnomena  which  the  deposit  exhibits ;  its  stnictnre, 
its  coucreti(ms,  the  horizontal  layers  of  tosca  rock,  the  absence  of 
granite  and  boulders,  all  indicating  a  slow  and  tranquil  deposition,-^o 
say  nothing  of  the  improbability  of  the  existence  of  a  mass  of  fine 
nind  combined  with  carbonate  of  lime  in  a  state  flt  for  chemical  segre- 
gation, ready  to  be  transported  by  the  debacle,  and  sufllcient  in  amount 
to  cover  a  space  larger  than  the  whole  of  France.  The  theory 
which  Mr.  Darwin  himself  suggests  appears  a  \Qry  intelligible  and 
])ro1)able  explanation  of  the  facts  he  describes.  He  supposes  that  the 
materials  of  the  Pampean  fonnation  were  derived  from  the  ereat  area 
of  oI<ler  rocks,  igneous  and  sedimentary,  in  Brazil  and  the  high  country 
to  the  north  and  west  that  surroinids  the  plains  ;  that  they  were  trans- 
ported by  numerous  streams  and  rivers  and  dejiosited  in  a  vast  bay, 
the  former  esftuary  of  the  Plata,  extending  into  the  low  coontiy 
of  Banda  Oriental  and  forming  a  part  of  the  adjoining  sea,  in  the  same 
manneraswe  have  seen  that  tliedeltaof  the  Mississippi  has  beenfonned. 
This  operation  of  transport,  and  deposit  of  similar  nuiterials»  ap- 

*  I'age  79.  f  Owen,  Fossil  Mammalia,  Voyage  of  the  Beagle,  y»  15. 
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power,  upon  careful  examination,  pebbles  of  compact  basalt  oould  not 
be  found  in  the  bed  of  the  river  at  a  greater  distance  than  ten  miles 
))clo\v  the  point  where  the  stream  rushes  over  the  debris  of  the  great 
bnsnitio  dill's  forming  its  shores  :  fragments  of  the  cellular  Taneties 
have  been  washed  down  twice  or  thrice  as  far."  Mr.  Darwin  is  of 
opinion,  timt  the  cause  of  the  rounding:  of  the  fragments  and  the 
s])readius:  out  and  levelling  of  the  gravel  is  to  be  ascribed  to  the 
action  of  the  sea,  as  it  gradually  receded  from  the  foot  of  the  Ck>rdil- 
lora  to  the  ])resent  coast,  by  the  slow  upheaval  of  the  land.  He 
admits,  however,  that  it  is  a  prol)lem  of  great  difficulty.  "By  what- 
ever nu'ans,*'  he  says,  "  the  gravel  formation  of  Patagonia  may  hare 
been  distributed,  the  vastness  of  its  area,  its  thickness,  its  superficial 
position,  its  recent  origin,  and  the  great  decree  of  similarity  in  the 
nature  of  its  pebbles, — all  appear  to  mc  weli-descr\*uig  the  attention 
of  geologists,  in  relation  to  the  origin  of  the  widely-spread  beds  of 
conglomerate  belonging  to  past  epo<rhs*."  It  is  seen  on  the  coast  to 
rest  on  horizcmtal  beds  of  older  tertiar\'  strata,  which  in  some  places 
fonn  cliffs  from  800  to  900  feet  in  height :  as  it  is  seen  in  the  inte- 
rior ea])phig  terraces  formed  of  de])osits  containing  shells,  and  as  the 
gra^  el  with  its  sandy  covering  is  otlen  strewed  with  recent  marine 
shells,  there  is  no  doubt  of  its  belonging,  like  the  Pampcan  formation, 
to  the  pleistocene  age ;  and  in  all  probability  they  were  nearly  con- 
temporaneous. In  the  valley  of  Santa  Cniz,  at  a  distance  of  100 
miles  from  the  sea,  and  at  an  elevation  of  1400  feet,  the  gravel  is 
covered  with  numerous  angidar  erratic  blocks,  some  as  much  as  60 
feet  in  circumference.  These  were  described  by  Mr.  Darwin  in  a 
])aj)er  read  in  this  room,  and  ])ublisbed  in  the  sixth  volume  of  our 
Transactions,  and  he  there  attributes  their  position  to  the  trannMirt- 
ing  action  of  icebergs,  the  probable  origin  of  the  erratic  blocka  of 
Northern  Europe. 

Elevation  of  the  land. — ^W'e  know  that  the  land  of  the  weitem 
coast  of  South  America  has  risen  considerably  in  our  own  time :  we 
have  proofs  of  considerable  elcAations  in  the  recent  period  of  geolo- 
gical time,  when  the  coimtry  was  inhabited  by  man,  and  we  can  trace 
back  tlie  continuance  of  the  same  operation  of  subterranean  force  to 
far  earlier  periods,  and  upon  a  greater  scale,  in  Aarious  parts  of  that 
same  coast ;  nor  is  there  wanting  evidence  to  show  that  there 
have  been  partial  subsidences  of  the  land  withui  the  liistorical  period. 
But  these  changes  of  relative  level  of  sea  and  land  during  the  pleisto- 
cene period  are  more  distinctly  seen  on  the  eastern  coast :  they  were 
described  by  Mr.  Darwin  in  his  *  Journal,'  but  in  his  recent  work  he 
has  gone  into  far  great<>r  details  respecting  them, — mto  a  minuteneaa 
of  description  that  was  not  admissible  in  the  plan  of  his  '  Journal/  but 
which  is  far  more  interesting  and  satisfactor}'  to  the  geologist. 

For  a  space  of  more  than  1  L'OO  miles,  from  the  33rd  degree  of  S« 
latitude  southward,  the  land  has  been  gradually  elevated,  as  shown 
by  a  succession  of  terraces  one  above  the  other,  with  abrupt  escarp- 
^^[(Mits  facing  the  sea,  and  separated  from  each  other  by  gently  sloping 
'i'liis       ^^  ^^^^'  coast  of  Putag(mia,  between  Suntu  Cruz  and  Port 

*  P  ♦  Page  24. 
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western  side  of  the  continent  during  the  pleistocene  period  ;  that  tliey 
were  unequal  in  amount  at  different  parts  of  the  cosst ;  and  that  tlie 
action  of  the  suhterranean  force  was  intermittent,  periods  of  rest  in- 
ter\-ening.  Shells  of  the  same  species  as  are  now  living  in  the  shallow 
waters  of  the  shores  of  the  Pacific,  and  in  the  same  proportions  as  to 
numbers,  are  met  with  in  the  island  of  Chiloe  at  a  height  of  350  feet 
above  the  sea,  near  Concepcion  at  625,  and  even,  accorduig  to  Lieut. 
Belcher,  at  a  height  which  he  estimated  to  he  1000  feet.  Thej 
occur  at  the  latter  height  near  Valjmraiso,  and  although  diminished 
in  number,  Mr.  Darwin  found  four  s{)ecies  in  the  same  locality  at  an 
elevation  of  1300  feet.  **  These  upraised  marine  remains  occur  at 
intervals,  and  in  some  parts  almost  continuously,  from  lat.  4;i°  35'  to 
12^  S.  along  the  shores  of  the  Pacific,  a  distance  ui  a  north  and 
south  line  of  20/5  geographical  miles ;  and  from  the  similarity  in  the 
form  of  the  country  near  Lima,  it  is  probable  they  occur  there  also, 
which  would  extend  the  Une  to  2480  miles.  From  the  steepness  of 
the  land  on  this  side  of  the  continent,  shells  have  rarely  been  found 
at  greater  distances  inland  than  from  two  to  three  leagues ;  but  the 
marks  of  sea-action  are  evident  farther  from  the  coast;  for  instance, 
in  the  valley  of  Guasco.  at  a  distance  of  between  30  and  40 
miles*.**  That  the  elevations  were  gradual,  is  shown  hv  the  shells 
being  all  littoral,  or  such  as  live  at  very  moderate  depths ;  and  by 
their  broken  condition,  and  by  their  becoming  more  brittle  and 
having  a  more  ancient  appearance  the  higher  they  are  found,  they 
afTord  evidence  that  they  had  fonnerly  been  cast  up  upon  a  succession 
of*  lieaches.  The  escarpments  of  th(^  successive  terraces,  on  which 
shells  are  strewed,  in  the  sinuosities  of  the  valleys  that  open  to  the 
coast,  indicate  not  oidy  gradual  upheavals,  but  inter\'als  of  rest.  At 
(/orpiimbo  there  are  five  such  terraces,  one  above  another^  in  A 
height  of  304  feet. 

Although  they  relate  to  an  earlier  period  of  geological  time  th#n 
that  now  under  consideration,  I  shall  pass  to  some  other  parts  of 
the  work  of  Mr.  Darwin ;  and  I  do  so  the  more  willingly,  because 
the  phenomena  he  describes,  in  the  account  he  gives  of  his  exami- 
nation of  that  part  of  the  Cordillera  of  Chile,  are  connected  with  great 
internal  movements,  analogous  to  those  which  have  elevated  the  land 
near  the  coast,  on  both  sides  of  the  South  American  continent,  in 
comparatively  modern  periods. 

That  part  of  the  Cordillera  which  forms  the  eastern  boundary  of 
Chile  is  not  more  than  about  (iO  miles  wide  ;  and,  if  we  except  the 
volcanic  peaks,  which  occur  only  at  distant  intenals,  the  highest 
mountains  do  not  nnich  exceed  M,()0()  feet  above  the  sea.  The  plam 
of  St.  Jago,  at  their  base  on  their  western  side,  is  2300  feet ;  that  of 
the  Pampas,  on  the  eastern  side,  3300  feet  in  height.  "  Although  I 
crossed  the  Cordillera,"  says  Mr.  Darwin,  "  only  once  by  the  Portillo 
or  Peurjuenes  Pass,  and  only  once  by  that  of  the  ('umbre  or  Uspal- 
lata,  riding  slowly  and  halting  occasionally  to  ascend  the  mountams^ 
there  are  many  circmn stances  favourable  to  obtaining  a  more  fidthful 
sketch  of  their  structure,  than  would  at  first  be  thought  posaibie 

*  Pages  53-57. 
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crystals  of  hornblende,  with  mici^  chlorite^  gndota  i 
the  mica  and  quarti  are  abundant,  the  rock  onmot  be 
externally  from  granite.    A  brick-red  granite  coinpoead  of  i 
potash-felspar  occurs  in  the  PortiUo  ranges  wlueh  Mr.  ! 
inclined  to  think  is  of  newer  formation  than  the  rock  of  which  i 
is  the  chief  constituent. 

After  ascending  the  Pcuquenes  Fasa  to  m  heiriit  of  7000  inrf*  s 
formation  of  gypseous  strata  b^na  to  appear.    It  la  fnOy 
of  beds  of  snow-white  hard  Bmsam  with  a  laoelianid  f~ 
partly  of  a  pale  brown  argpUaoeoua  gypamn,  hif^ilj  u 
conformable  in  stratification  with  those  of  the  poiphjiitie       ^ 
merate  on  which  they  repose.    The  gmaeooa  beoi  an  eawnadT^si 
red  sandstone,  seen  in  some  places  to  oe  1000  ftet  thidc;  lUa  aarii 


is  covered  by  gypseous  beds  of  equal  thickneai^  and 

turn  are  surmounted  by  a  repetition  of  the  led 

the  latter  rock  there  occurs  a  black,  compact,  ealeanoai  ■ha^  mck 

of  vast  thickness.    From  these  last  strata  Mr.  DarwiB 

Ammonites,  a  Gryphsea,  a  Natica,  a  Cyprina»  a 


Terebratula,  which  haying  been  examined  by  M.  Akide  dfOiUnf, 
Cretaceous  system.    Fossils  collected  in  another  part  of  ma 


were  considered  by  him  to  belong  to  the.  Neocomian 


formation  were  pronounced  by  M.  yon  Buch  to  inmcata  a 
intermediate  between  the  limestone  of  the  Jura  and  the 
logons  with  the  uppermost  Jurassic  beds  fbrming  the  jdaina 
zcrland.    The  fossils  collected  by  Mr.  Darwin  were  ""Vf^ih 
rock  at  the  height  of  13,200  feet,  and  the  same  beda 
upwards  to  at  least  from  14,000  to  1 5,000  feet  abore  the  lavalce] 
sea.    These  strata  have  been  greatly  disturbed,  dippioff  bolhi 
east,  the  remnants  of  an  antidinaf  ridge,  and  thejuo  dlqp 
the  centre  of  the  ranee.  •  ■ :  - :  i^   ■  i 

A  similar  series  of  beds  occurs  on  the  eastern  flank  of  tfiaQaHlm 
range,  but  associated  with  numeroua  altemationa  of  potphyAivliai 
felspathic  rocks,  with  all  the  characters  of  submarine  eoi ' 
ncous  layas.  The  flanks  of  the  mountain  are  here  qoila 
steep,  affording  a  section  of  a  scries  of  strata  whose  mntad 
must  be  nearly  6000  feet :  from  the  lowest  to  the 
of  gypsum,  it  cannot  be  less  than  2000  feet.  Then  ia 
this  important  difference  between  the  Cumbre  aeriea  and  thafe^of  illii 
Peuquenes,  that  the  limestone,  containing  the  same  fesrila 
the  reuouenes  which  lies  there  near  the  top  of  the  seriea,  at  i 
lies  at  the  yery  base  of  the  formation,  juat  aboye  the 
conglomerate— -that  is,  seyeral  thousand  feet  lower  in  the 
it  forms  a  stratum  80  feet  thick.  In  the  opinion  of 
and  M.  d'Orbigny,  the  two  formations  belone  to  the  same  agSki* 
fessor  Edward  Forbes  has  likewise  a  strong  impression  that  fli^ 
dicate  the  cretaceous  period,  and  probably  an  early  epoch  fat  ib^^all 
Mr.  Darwin  himself  is  of  opinion,  that  probably  the  gjpaaw'  '* 
associated  beds  in  all  the  sections  belong  to  the  same  great  fttai 
and  he  has  denominated  it  cr^aceo-oo/»^0.  Similar  strata  hm 
observed  fS&rther  north  in  Southern  P^ru  by  Mr.  Darwm  a 
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rhinoceroa,  mutodon  and  aunclu.  The  rauntiy  wh  Umb  lln  W* 
vcrod  to  a  conaidenble  fxtent  with  freihwiter  b^m,  flw  ritn  ef 
which  are  now  ahown  by  dcprewioiii  fiUed  wkh  flie  Jttrilai  m  wlihih 
tlic  bones  of  these  Bnimala  were  entombed.  "  WheiWr  dJaaBr— d« 
the  gravelly  detritna  ot  day  on  «tber  flank  of  the  Uvd^  in  th«  U^ 
banks  of  the  great  ■treaini  wbidi  retpeetm^  flow  into  Alb  Mi 
Europe,  or  ia  Htill  greater  qnautitie*  on  the  mat*  of  the  titunriiil  of 
the  great  Siberian  rivers  upon  the  g^adal  ocean,  in  all  cam  tU 
mammoths  are  found  entombed  in  materiala  whidi,  wfaatlMr  «Mno 
lacustrine  shingle  near  the  mountains,  ormnd  and  smdat  adtatMeB 
from  them,  all  announce  in  the  most  emphatic  mamer,  that  Amb 
great  creatures  lived  iu  lands  adjacent  to  lakea  and  ev~ 
during  long  ages,  their  bones  were  interred,  and 
carried  out  to  sea  and  mingled  with  oceanic  remaina' 

The  present  watersheds  between  Europe  snd  Asia 
an  inereaaed  elevation  of  the  Ural  chain,  at  tlie  t 
animals  occupied  this  eastern  land ;  and  their  destmctian 
tinctiou  is  ascribed  by  the  author  partly  to  the  distuihaaaa  of  A^ 
land  by  the  upheaving  forces,  bat  mainly  to  the  ehing*  Vt   " 

produced  by  its  increased  elevatioa,anditsex(ei 

the  low  luide  of  Northern  Siberia  having 

water,  and  the  shore  of  the  sea  consequenUy  thrown  . 

back  within  the  arctic  region.     "  In  the  depressions  at  the  tmj  Hat 

of  the  chain,  the  mammoth  skeletons  are  broken  np,  and  AairMli^ 

toother  with  those  of  iUi'noeeroa 

rudely  commingled  in  the  coarse  si 

tains  or  in  the  clay  obove  it.    In  pM 

into  the  plains  of  Siberia,  or  desrai 

and  the  Obe  or  their  affloenta,  these 

are  at  the  same  time  in  much  bctb 

low  tracts  of  Northern  Siberia,  in 

nbmidont,  were  then  beneath  the  sea 

drifted  thither,  and  posnbty  for  soi 

montories  between  the  Obe,  the  Y( 

northwards  of  the  ancient  ridges 

waters  and  estuaries  at  the  periods  w 

the  Ural,  the  Altw,  and  the  adjacei 

the  seat." 

The  form  of  the  ground  where  tht 
that  it  was  depontra  after  the  presei 
been  to  a  great  extent  established,  w 
for  it  fills  up  all  the  original  ineqnah 
in  manj^  places  exhibit  appeamncea  < 
and  cavities,  as  if  by  the  powerftd  ai 
composed  entirely  of  the  stonymater 
are  no  boulders  of  far-travelled  roi 
twelve  feet  thick,  but  there  arc  ac 
more  than  fifty  feet  tiuckness.  1 
mass  of  clay,  and  this  last  by  pest 
♦  Fige  600. 
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ihould  hithcTto  hxn  been  w  little  an 
m  fre((nent«d,  on  the  very  borden  o 
am)  ilc«cribed  by  >o  many  Mobml 
I'hrsiquei  et  UtholDKiqiin  oana  u  < 
refer*  to  it  cnnorily,  but  does  not  Kf 
aiiv  cue  i  Dr.  Daubeny  himilfj  in 

fiiililisheil  in  1826,  gires  onlv  ■  gem 
idf  a  page ;  Mr.  Lyell  in  hia  accoi 
Naples  makes  no  mention  of  it*  ;  n 
ill  1  s:i2ti  xor  ^'  DufrenOT  in  hia  '  ] 
(«[iiijiies  dcB  cDTironB  de  Naples,'  p 
atijiears  to  liive  been  the  first  geou 
Moiitina  with  care  ;  he  spent  three  n 
ill  1S:IR,  and  has  given  an  account  of 
autumn  of  1841,  '  Ueber  die  Natnr  m 
kiiiu!«clien  Bildungcn,'  which,  ttioo^  I 
cellcnt  maps.  He  tells  us  thatH.Pilli 
subsequently  eiumined  the  monntun ; 
volume  of  the  'Annales  dea  Mines,*  w 
18 11,  an  account  of  Rocca  Monfinaby 
mention  of  the  labours  of  M.  Abich,  i 
'Fills  mountain  lies  abont  30  miles 
above  the  towns  of  Teano  and  Scasa,  1 
base.  The  summit  of  the  conical  hil 
the  crater,  called  the  Monte  de  Santa 
tiic  Aurund,  who  succeufiill;^  resisted 
410.  As  vestiges  of  the  nimed  dty 
Aurunei  are  mentioned  at  a  very  early 
clear  that  there  has  been  no  eruption 
interior  of  the  crater  is  covered  with 
vegetation,  as  is  the  central  cone ;  and 
lato  Sir  W.  Gell  observed  to  him,  tha 
to  whom  it  was  of  essential  importanc 
pasturage  for  the  flocks  and  nerds, 
support,  would  never  have  selected  Bi 
not  onlv  if  the  volcano  itself  had  beei 
stone  which  constitutes  the  interior  of 
a  state  of  decomposition  as  to  be  covei 
abundant  crops.  We  have  no  meani 
the  volcano  was  in  activilr,  but  this  we 
have  been  formed  by  a  auo-aerial  erupt 
Bubmergcd,  and  therefore  that  its  age  i 
period  in  geological  dimuology  when  tb 
in  the  neighbouring  sea  were  m  existet 
inhabited  by  the  elephants  whose  remi 
ficial  soil. 

Tliis  volcanic  group  is  continuous  i 
offset  of  the  Apennines,  the  celebrated  jaona  JUiutiem,  oqt 
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of  course,  simply  id ti mates  that  strata  of  this  age  are  well  developed 
in  the  Jura  chain)  is  now  so  universally  made  use  of  by  continental 
geologists,  as  well  as  introduced  into  the  writings  of  some  of  the  most 
eminent  of  our  own  body  when  treating  of  foreign  rocks,  that  any 
attempt  to  substitute  another  local  name  for  it  would  be  almost  sure 
to  fail.  There  need  be  no  apprehension  that  English  geologists, 
adopting  the  continental  tersii  would  ruB  any  risk  of  being  robbed 
of  the  honour  of  having  first  defined  the  system  ;  for,  even  should 
the  history  of  this  part  of  geology  be  lost,  the  names  of  Portland 
stone,  Kimmeridge  clay,  Oxford  clay,  &c^  which  are  met  with  in  the 
writings  of  all  the  best  foreign  authors,  sufficiently  attest  the  fact. 

Finally,  I  have  only  to  reiterate  the  opioiou  hinted  at  io  con- 
cluding the  paper  to  which  this  is  supplenK^ntary,  that  niany  of  the 
mixed  deposits,  from  the  Devonian  system  upwards,  will  be  found  to 
have  originated  in  **  Caspians." 
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Geologically,  the  islet  of  the 
prolongation  of  the  Mull  hills, 
right  angles  to  the  general  axis 
in  fact,  with  tlie  larger  chasms 
relative  lev(.'l,  formed  channels 
rises  gradually  from  the  south- 


Calf  must  be  considered  simply  as  a 
separated  from  them  by  a  chasm  at 
of  elevation,  and  which  corresponds, 
which,  when  the  sea  was  at  a  higher 
at  Port  Erin,  Fleshwick  and  Peel.  It 
western  extremity,  the  northern  and 


Section  (2.) 


south-eastern  side  presenting  to  the  sea  precipices  to  the  height  of 
4-70  feet,  the  highest  point  being  at  the  pile  near  the  ruins  of  Bushel's 

Map  of  Calf  Islet. 


section  3 


Spaniah  Head. 
Kittrrland  Inland. 


■Cow  Harbour. 
-The  Bnrroufli. 
The  Eye. 
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A.D. 

?•  The  temple  adorned  with  precious  marbles  by  Alexander 

Severus between  222  and  235 

8.  Valerius  Maximus  states  that  a  bank  was   begun  and 
finished)  on  the  right  side  of  the  market,  by  throwing  things 

into  the  sea,  on  account  of  the  incursion  oi  the  storm 2S0 

9.  Pozzuoli  ruined  by  Alaric 456 

10.  Eruption  of  Vesuvius 472 

11. 542 

12.  Pozzuoli  ruined  by  Genseric 545 

l{^.  Eruption  of  Vesuvius    685 

14.  Pozzuoli  ruined  by  Roniualdo  II.  Duke  of  Benevento. .  715 

15.  Eruption  of  Vesuvius 993 

16. 1036 

17. 1043 

18. 1138 

19. 1139 

20.  Eruption  of  Solfatara 1198 

21.  Monte  Epomeo,  Ischia,  active 1302 

22.  Eruption  of  Vesuvius 1306 

23.  Earthquake 1488 

24.  Eruption  of  Vesuvius 1500 

25.  Grant  to  the  University  of  Pozzuoli  of  the  land  drying 

up  from  the  sea 1503 

26.  Grant  to  the  city  of  ground  dried  up  (desiccatum)  . .  151 1 

27.  Monte  Nuovo,  Eruption  of • 1538 

28.  Eruption  of  Vesuvius 1631 

29. 1660 

30. 1682 

31.  1692 

32 1701 

33. 1704 

34. 1712 

35 1717 

36. 1730 

37. 1737 

38.  Temple  of  Sorapis  dug  out 1750 

39.  Eruption  of  Vesuvius 1751 

40. 1754 
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Fig.  2  A.  DictyopteriM  obUqua  natural  size. 
2  D.  A  leaflet  of  the  same,  magnified. 

Flats  XXII. 

Fig.  1  A.  Neurqpteria  rarmervitt  natural  size. 
1  B.  Leaflets  of  the  same,  magnified. 

Plate  XXIII. 

Fig.  1  A.  Odontopieris  tubcuneata,  natural  size, 

1  B.  A  leaflet  of  the  same,  magnified. 

2  A.  Pecopieris  fismopieroideMt  natural  size. 

2  B.  Part  of  the  same,  magnified. 

3  A.  SphenophyUum  erosum^  natural  size. 
3  B.  A  leaf  of  the  same,  magnified. 

Plate  XXIV. 

Fig.  1.  Lepidodcndron  ?  tumidum,  natural  size. 

2  A.  Lepidodcndron  binervef  natural  size. 

2  B.  Anotlier  specimen  of  the  same,  with  young  cones,  natural  size. 

2  C.  Leaves  of  the  same,  magnified. 


{ —  ;  . 


1- 


.^ 


■    I 


J 


/...  - 


'<' 


THE 


QUARTERLY  JOURNAL 


OF  THB 


GEOLOGICAL  SOCIETY  OF  LONDON. 


BDtTBD  BT 


THE  ASSISTANT-SECRETARY  OF  THE  GEOLOGICAL  SOCIETY. 


VOLUME  THE  THIRD. 


1847. 


PART  II.    MISCELLANEOUS. 


IV 

Page 

CEningen,  Prof.  Hbbr  on  Fossil  Insects  from 00 

PoMBL,  M.     On  the  Palsontolofiy  of  Auveigne 61 

Pterodactylus  G^mmingi,  M.  H.  Von  Meyer  on 72 

Rucu-Pichincha,  MM.  WissE  and  Moreno  on  the  volcano  of 23 

Sa VI,  Prof.     On  the  geology  of  the  Monti  Pisani   1 

Sweden,  Baron  Berzblius  on  the  polished  rocks  of 76 

TcHiHATCHEFF,  Baron  Von,  on  the  geolosy  of  Asia  Minor 7-^ 

Trilobites  of  Bohemia,  M.  Barrandb  on  the 29 

VoLBORTH,  Dr.     On  the  Arms  of  Cystidea 16 

Walchner,  M.     On  distribution  of  copper  and  arsenic    26 

WissE,  M.,  and  M.  G.  Moreno.      On  the  volcano  of  Rucu- 

Pichincha 2S 


28  GBOLOOICAL  MBMOIR8. 

on  the  meteoric  iron  of  Pallas,  well-known  and  repeatedly  analysed 
by  distinguished  chemists,  and  in  reality  I  have  found  in  it  both  cop- 
per and  arsenic ;  also  in  the  Mexican  meteoric  iron  of  Yuanhuitlan, 
near  to  Oaxaca,  brought  home  by  my  colleague  M.  Sommerschu, 
principal  engineer  of  mines ;  in  a  meteoric  iron  from  Tennessee,  de- 
scribed by  M.  Troost  in  Silliman*s  Journal ;  and  finally  in  a  frag- 
ment of  the  great  mass  of  meteoric  iron  deposited  in  the  Museum  of 
Natural  History  of  Yale  College  in  Connecticut  Consequently  it  is 
not  only  at  the  surface  of  the  earth  that  iron  is  mixed  with  copper 
and  arsenic,  but  also  in  the  solid  portions  of  other  celestial  bodies. 

<^The  results  of  these  researches  are  highly  deserving  of  attention. 
In  regard  to  the  ores  of  iron,  they  particularly  claim  that  of  the 
worker  in  iron :  in  regard  to  mineral  waters,  they  may  explain  certain 
peculiar  effects  of  celebrated  springs :  finally,  in  discovering  these  two 
poisonous  minerals  in  earthy  substances,  in  clays  and  cultivated  soils, 
they  have  a  manifest  interest  for  all  those  persons  who  occupy  them- 
selves with  researches  in  medical  jurisprudence ;  and  for  the  interests 
of  humanity  and  justice  they  are  altogether  indispensable." 

J.N. 
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